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PREFACE. 



AftiTHiaTio embraces the Bdenee of nnmben, together witii ell thib 
rales which are employed in applying the priociplee- of thie edenee 
to practical purposes. It is the foundation of the exact and nuxed 
sciences, and the first sabject, in a well-arranged course of instruc- 
tion, to which the reasoning powers of the mind are directed. Because 
of its great practical uses and applications, it has become the guide 
and daily companion of the mechamic and man of business. Hence, 
a iiill an4 accurate knowledge of Arithmetic is one of the most im- 
portant dements of a liberal or practical education. 

Soon after the publication, in 1848, of the last edition of my School 
Arithmetic, it occurred to me thait the interests of education might be 
promoted by preparing a full analysis of the sdence of mathematics, 
and explaining in connection the most improved methods of teaching. 
The results of that undertaking were given to the public under the 
title of ** Logic and Utility of Mathematics, with the best methods of in- 
struction explained and illustrated." The reception of that work by 
teachers, and by the public generally, is a strong proof of the deqp interest 
which is felt in any effort, however humble, which may be made to 
unprove our systems of public instruction. 

In that wo^ a few general prindples are laid down to which it is 
■apposed all the operations in numbers may be referred : 

1st, The unit 1 is regarded as the base of every number, and the 
consideration of it as the first step in the analysis of every question 
relating to numbers. 

%i. Every number is treated as a collection of units, or as made up 
of sets of such collections, each collection having its own base, which 
is either 1, or some number derived firom 1. 

9d. The numbers expressing the relation between the different units 
of a number are called the scali ; and the employment of this term 
enables us to generalize the laws which regulate the formation of 
numbers. 

4<A. By employing the term '^fractunud umt»^^ the same prindples 
ire made applicable to fractional numbers \ foi, «Sl ImeMvscA via \p^ 
Qollsdions oftMctiaiuJ units, these oiuU Ym^niig «k\n.v9nix^»i\^s&^<^'^ 



tV FRKFAOB. 

In the preparation of the work, two objects have been kept oa» 
itantly in view: 

Ut. To make it ednoational ; and, 

2d To make it praetieaL 

To attain these ends, the following plan has been adopted : 

1. To introdnce every new idea to the mind of the pnpil by a sim- 
ple question, and then to ezpresa that idea in general terma under the 
farom of a d^nition, 

%. When a sufficient number of ideas are thus fixed in the mind, 
they are combined to form the basis of an analysis; so that all the 
principles are deyeloped by analysis in their proper order. 

8. An entire system of Mental Arithmetic has been carried forward 
with the text, by means of a series of connected questions placed at 
the bottom of each page ; and if these, or their equiyalents, are care- 
foUy put by the teacher, the pupil will understand the reasoning in 
eyeiy process, and at the same time oultiyate the powers of analysis 
and abstraction. 

4. Hie work has been diyided Into sections, each containing a num- 
ber of connected prinriples ; and these sections constitute a serfes of 
dependent propositions that make up the entire system of principlea 
and rules which the work deyelops. 

Great pains haye been taken to make the work FEAoncAL in its 
general character, by explaining and illustrating the yarious applies- 
^ons of Arithmetic in the transactions of business, and by connecting 
as closely as possible, eyery principle or rule, with all the applications 
which belong to it 

I haye great pleasure in acknowledging my obligations to many 
teachers who haye fayored me with yaluable suggestions in regard to 
Uie definitions^ rules, and methods of illustration, in the preyious edi- 
tions. I hope they will find the present work free from the defects 
they haye so kindly pointed out 
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ARITHMETIC. 



DEFINITIONS. 
1. A niiGLE THING u Called one or a unit, 

. 2. A NUMBER is a unit, or a collection of units. The unit 
is called the base of the collection. The primary base oi 
every number is the unit one. 

3. Each of the words, or terms, one^ two, three, four, &o., 
denotes how majy things are taken. These terms are gene> 
rally called numbers ; though, in fact, they are but the 
names of numbers. 

4. Th« term, one, has no reference to the kind of thing to 
which it is applied : and is called an abstract unit. 

6. The term, one foot, refers to a single foot, and is called 
a concrete or denominate unit. 

6. An abstract number is one whose unit is abstract : thus, 
three, four, six, dzc, are abstract numbers. 

7. A concrete or denominate number, is one whose unit ii 
wncrete or denominate: thus, three feet, four dollars, five 
pounds, are denominate numbers. 

1. What is a single thing called 1 

2. What is a number 1 What is the unit called 1 What is the 
Itima^ base of every number 1 

3. What does each of the words, one, two, three, denote 1 What an 
tttese words generally called 1 What are they, in fact 1 

4. Has the term one any reference to the thinf to which it may be 
tpplied 1 What is it called ? 

6. What does the term, one foot, refer to 1 What is it called 1 

6. What is an abstract number 1 Give examples of abstract nam- 
kers. 

7. What ii a concrete or dflnominate nmnberl CKt* ezamplea of 
vtttQDiiDate onmbftM. 



10 0£irmin()M& 

8. A Simple numbeb. is a smgle collectioD of units, whether 
abstract or denominate. 

9. dxJANTiTT is anything which can be measured by a unit 

10. Science treats of the properties and relations of things : 
AsT is the practical application of the prineiples of Science. 

11. Arithmetic treats of numbers. It is a science when 
ft makes known the properties and relations of numbers ; and 
an art^ when it applies principles of science to practical pur- 
poses. 

12. A Proposition is something to be done^ or demonstrated 

13. An Analysis ia an examination of the separate paarts 
of a proposition. 

14. An Operation is the act of doing something with 
numbers. The number obtained by an operation is called a 
result, or answer. 

15. A B.X7LE is a direction for peribrming an operation, and 
may be deduced either from an analysis or a demonstration. 

16. There are five fundamental operations of Arithmetic: 
Notation and Numeration, Addition, Subtraction, Multiplica- 
tion and Division. 

EXPRESSING NUMBERS. 

17. There are three methods of expressing numbers : 

1st. By words, or common language ; 

2d. By capital letters, called the Roman method ; 

3d. By figures, called the Arabic method. 

8. What is a simple number 1 

9. What is quantity 1 

10. Of what does Science treat 1 What is Art 1 

I'l. Of what does Arithmetic treat 1 When is it a sdence 1 When 
tnartl 

12. What is a Proposition 1 

13. What is an Analysis 1 

14. What is an Operation 1 What is the niunber obtained called ? 
16. What is a Rule 1 How may it be deduced 1 

16. How many fundamental rules are there 1 What are they 1 

17. How many methods are there of expressing numbers 1 What 
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BY WORDS. 



18. A single thing is called 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 



and one more 
and one more 
and one more 
and one more 
and one more 
and one more 
and one more 
and one more 
and one more 



&o. 



One. 
Two. 

Thzce. 

Four. 

Five. 

Six, 

Seven. 

Eight. 

Nine. 

Ten, 



Each of the words, one, tiw, three, four, Jive, six, &c., 
denotes how many things are taken in the collection. 

NOTATION. 

19, Notation is the method of expressing numbers either 
by letters or figures. The method by letters, is called Roman 
Notation ; the method by figures is called Arabic Notation. 

ROMAN NOTATION. 

20. In the Eoman Notation, seven capital letters are used, 
viz: I, stands for one; V, for fve; X, for ten; L, for ffty ; 
C, for (me hvmdred; D, for five hundred; and M, for on^ 
thousand. All other numbers are expressed by combining 
the letters according to the following 



/ 





ROMAN TABLE. 




I. - . 


. - One. 


LXX. - 


. Seventy. 


II. . . 


- Two. 


LXXX. 


- Eighty. 


III.. . 


. - Three. 


XC. - 


- Ninety. 


IV.- . 


. - Four. 


c. . - 


- One hundred. 


V. . . 


■ - Five. 


cc. . 


- Two hundred. 


VI.- . 


. - Six. 


ccc. - 


- Three hundred. 


VII. . 


- Seven, 


cccc 


- Four hundred. 


VIII. . 


- Eight. 


D. - . 


. Five hundred. 


IX.. . 


. . Nine. 


DC. - 


- Six hundred. 


X. . . 


. - Ten. 


DCC. - 


. Seven hundred. 


XX. . 


. - Twenty. 


DCCC. 


- Eight hundred. 


XXX . 


. . Thirty. 


DCCCC. 


. Nine hundred. 


XL. 


- - Forty. 


M. - - 


. One thousand. 


L. - . 


. . Fifty. 


MD. - 


Fifteen hundred 


LX. 


Sixty. 


MM. . 


- T^o \\\w»«»si. 



12 MUTATION. 

NoTK.— -The principles of this Notation axe these . 

1. Every time a letter is repeated, the number which it denotoi 
is also repeated. 

2. If a letter denoting a less number is written on the right of 
one denoting a greater, their sum will be the number expressed. 

3. If a letter denoting a less number is written on the left of 
one denoting a greater, their difference will be the number ex- 
pressed. 

EXAMPLES IN ROMAN NOTATION. 

Express the following numbers by letters : 

1. Eleven. '^* ^ 

2. Fifteen. 

3. Nineteen. \ 

4. Twenty-nine. . k 

5. Thirty-five. 'xV 

6. Forty-seven. *"^ 

7. Ninety-nine. ^, 

8. One hundred and sixty. ; \' 

9. Four hundred and forty-one. \'^^ \ 

10. Five hundred and sixty-nine. \ 

11. One thousand one hundred and six. 

12. Two thousand and twenty-five. 

13. Six hundred and ninety-nine. 

14. One thousand nine hundred and twenty-five. 

15. Two thousand six hundred and eighty. 

16. Four thousand nine hundred and sixty-five. 

17. Two thousand seven hundred and ninety-one. 

18. One thousand nine hundred and sixteen. 

19. Two thousand six hundred and forty-one. 

20. One thousand three hundred and forty-two. 

19. What is Notation 1 Whai is the method by letters called 1 What 
is the method by figures called 1 

20. How many letters are used in the Roman notation 1 Which are 
they '\ What does each stand for 1 

NoTB. — What takes place when a letter is repeated 1 If a letter de- 
noting a less number be placed on the right of one denoting a grcateft 
how are they read 1 If the letter denoting the less number be written 
on the left, how are they read i 

21. What is Arabic Notation 1 How many figures are used 1 What 
Jo they form 1 Name the figures. How many things does 1 express 1 
How many things does 2 express 1 How many units in 3 1 In 4 ? In 
SI In 9 ? In A^ What does express 1 What are the other figurei 

iM/W t 
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ARABIC NOTATION. 

21. Arabic Notation is the method of expressing numbers 
by figures. Ten figures are used, and they form the alphabet 
of the Arabic Notation. 

They are, 



IK 



del. 

m 

iss' 
Ii 

01- 



called zero, cipher, or Naught, 

1 - - One. 
Two. 



I 



2 
3 

4 
5 
6 
7 

8 
9 



Three. 

Four. 

Five. 

Six. 

Seven. 

Eight. 

Nine. 

the unit of a number. 

or two units, 
or thiee units, 
or four units, 
or five units, 
or six units, 
or seven units, 
or eight units 
or nine units. 



[presses a single thing, or 

2 - two things 

,3 - three things 

4 - four things 

5 - five things 

6 - six things 

7 - seven things 

8 - eight things 

9 - nine things 

The cipher, 0, is used to denote the absence of a thing: 
Thus, to express that there are no apples in a basket, we 
write, the number of apples is 0. The nine other figures are 
called significant figures^ or Digits, 

22. We have no single figure for the number ten. We 
therefore combine the figures already known. This we do by 
writmg on the right hand of 1, thus : 
10, which is read ten. 

Tliis 10 is equal to ten of the units expressed by 1 . It is, 
however, but a single ten, and may be regarded as a unit, 
the value of which is ten times as great as the unit 1. It is 
called a unit of the second order, 

tli. Have we a raparate character for ten 1 How do we express ten ? 
Td bowmanj units 1 is ten equal 1 May we consider it a slu^le vvav^t 
^f what onler^ 



14 NUTATIOIX. 

23. When two figures are written by the aide of each other, 
the one on the right is in the place of units, and the other in 
the place of tens, or of units of the second o^der. Each' unit 
of the second order is equal to ten units of the first order. 

"When units simply are named, units of the first order are 
always meant. 

Two tens, or two units of the second order, are written 20 

Three tens, or three units of the second order, are written 30 

Four tens, or four units of the second order, are written 40 

Five tens, or five units of the second order, are written 50 

Six tens, or six units of the second order, are written 60 

Seven tens, or seven units of the second order, are written 10 

Eight tens or eight units of the second order, are written 80 

Nine tens, or nine units of the second order, are written 90 

These figures are read, twenty, thirty, forty, fifty, sixty, 
seventy, eighty, ninety. 

The intermediate numbers between 10 and 20, between 20 

and 30, Sec, may be readily expressed by considering their 

tens and units. For example, the number twelve is made 

up of one ten and two units. It must therefore be written 

by setting 1 in the place of tens, and 2 in the place of units : 

thus, ---.-- 12 

Eighteen has 1 ten and 8 units, and is written - - IS 

Twenty-five has 2 tens and 6 units, and is written - 25 

Thirty-seven has 3 tens and 7 units, and is written - 37 

Fifty-four has 5 tens and 4 units, and is written - - 64 

Hence, any number greater than nine, and less than on^ 
hundred, may be expressed by two figures. 

24. In order to express ten units of the second order , of 
one hundred, we form a new combination. 

It is done thus, - - - 100 

by writing two cipheib on the right of 1. This number ia 
lead, one hiudred. 

23. When two figures are written hy the side of each other, what if 
the place on the right called 1 The place on the left % When unito 
simply are named, what units are meant 1 How many units of thft 
second order in 201 In 30 1 In 401 In 601 In 60 1 In 70 1 In 
B0 1 In 90 1 Of what is the number 12 made up 1 Also 18, 25, 27, 
S^ f What uuujbers may be expressed by two figures 1 
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^ Now this one hundred expresses 10 units of the second 

^ wrde^t or 100 imits of the first order. The one hundred is but 

[ an individtcal hundred, and, in this light, may be regarded 

' as a unit of the third order. 
* We can now express any number less than one thousand. 

, For example in the number three hundred and 
' leventy-five, there are 5 units, 7 tens, and 3 hundreds. | d .5 
j Write, therefore, 5 units of the first order, 7 units of the J | § 
'. second order, and 3 of the third ; and read from the 3 7 5 
right, units, tensy hundreds, 

? In the number eight hundred and ninety-nine, there g ^^ » 
u-e 9 units of the first order, 9 of the second, and 8 of § § *| 
the third ; and is read, unitSj tens, hundreds, "g 9 9 

I In the number four hundred and six, there are 6 units g of iS 

of the first order, of the second, and 4 of the third. J J | 

' A. a (^ 

I The right hand figure always expresses units 

. of the first order; the second, units of the second order; and 

\ the third, units of the third order, 

25. To express ten units of the third order, or one thous- 
and, we S)rm a new combination by writing three ciphers on 
the right of 1 ; thus, - - - 1000 

Now, this is but one single thousand, and may be regarded 
as a dilit of the fourth order. 

Thus, we may form as many orders of units as we please : 
a single unit of the first order is expressed by 1, 

a unit of the second order by 1 and ; thus, 10, 

a unit of the third order by 1 and two O's ; 100, 

a unit of the fourth order by 1 and three O's ; 1000, 

a unit of the fifth order by 1 and four O's ; 10000 ; 

and so on, for units of higher orders : 



24. How do ^ou write one hundred? To how many units of the 
•eeond order is it equal 1 To how many of the first order 1 May it be 
eonsidered a single unit 1 Of what order is it 1 How many units of 
ttie third oider m 200 1 In 300 1 In 400 1 In 500 1 In 6001 Of 
what ii the number 375 composed 1 The number 899 1 The number 
4061 What numbers may be expressed by tluee ^{gQA««\ '^^^Vis^ 
Older of units wiii each Sgur express 1 



IS 

l9t nke mnmfyure KBprssga SjffkrmU wmia meear&t^ U 
dke jioKe iMek it oeempin : 

2d. UmiM of ihefint wrier aeeupy the jp^an (m tkm rigki ; 
wmts of ^ 9eeand order^ the meondpiaeB ; wnita of the third 
rder, the third place ; end wo tmfor plaeeM ttiR to the left : 

3d. Tern wdta of Ae Jirwt order mcdce one af tke eeeomd; 
$m of the mcondj one of the third; tern of the thirds ame ^tk§ 
fourth ; and 90 on far Ae hi^fher orderM : 

4th. When fi^mne en mr^em 6y the nd§ of eaek oAer^ 
ign wmU m ONf erne jplaee wudte erne wait of tke jplaee neat 
i^Oekft 

BZASFI.SS nr wsuxbo thx <mwiii?t car UBm. 

1. Wiite3 tens. 

2. Write B units of die weeaaA oEdsr. 

3. Write 9 imiti of the £ii^ codBC 

4. Write 4 miidi of the fix^anki, 5 of the nccxnJ, 6 cfthe I 
third, and 8 of the fourth. 

d. Write 9 anits of the Mh aider, Bfne of the fiinrtk, 8 of : 
tiie third, 7 of the waandr mad 6 of the first Ana, 90876. ! 

t, Wxiteene vniti^theKzdioid»» 5<ifthe fiiiii^ 4 fkfthe ^ 
terth, 9 of the third, 7 (^ the neoad, aad of the fijBt 

Ans. 

7. Write 4 nniti of the ekrestk onjer. 

8. Wxxte istj HKti of dw mBBoad ocdsr. 

9. Write 60 vuts of the third oirdei, intk fixit of the 2d, 
aad^of thefiz^ 

10. Write 6 udtB of tke 4tii oidei, irith 8 o# the 3d. 
4flf thelflt 

98l To what aso ta vadta at Ae tfihd «dv o^iulT H<yv do yoU J 
wnto itT H0<r k a«Digfeimifc«r Aefint ocCtt wiifctfliit How do 
yao wiiio o »nfe of the w n i? —fat Qfeo of thft third f OfeneofthB 
iT Odo of the fifth! 



Ml QiwhaidoaAieoBilof a%n*dBp8Bdt Wha k ^e mat olV 

flaceoeAe n^l Whit ia thoonit a# tiie Mcood pheo! 

a thawdl of AeAiEd plaeel Of the Ibinth 1 Ofthel^l 

SnlkT Haw ■■BjvuU of die fint Older make ooe of the second? 

Hmt — y offte aenad one of the d&dT How man^ of the thhd no^ 

^Ifte Mrthy Ac Whoi ifoo are wnttCB by die s»le of each oChei 

jMi^BHj we$B of aj place aakooMoml of the idacc uczl toth 
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11. Write 9 units of the 5th order, of the 4th, 8 of the 
Sd, 1 of the 2d, and 3 of the 1st 

12. Write 7 units of the 6th order, 8 of the 5th, of Uie 
4th, 5 of the 3d, 7 of the 2d, and 1 of the 11th. 

13; Write 9 units of the 7th order, of the 6th, 2 of the 
6llu 3 of the 4th, 9 of the 3d, 2 of the 2d, and 9 of the 1st. 

i 4. Write 8 units of the 8th order, 6 of the 7th, 9 of th 
Gth, 8 of the 5th, 1 of the 4th, of the 3d, 2 of the 2d, an 
Softbelst 

15. Write 1 unit of the 9th order, 6 of the 8th, 9 of the 
7th, 7 of the 6th, 6 of the 5th, 5 of the 4th, 4 of the 3d, 3 of 
the 2d, and 2 of the 1st 

16. Write 8 units of the 10th order, of the 9th, of the 
8th. of the 7th, 9 of the 6th, 8 of the 5th, of the 4th, 3 
of the 3d, 2 of the 2d, and of the 1st. 

17. Write 7 units of the ninth order, with 6 of the 7th, 9 
ol the third, 8 of the 2d, and 9 of the 1st 

18. Write 6 units of 8th order, with 9 of the 6th, 4 of the 
5th, 2 of the 3d, ahd 1 of the 1st 

19. Write 14 units of the 12th order, with 9 of the 10th, 
6 of the 8th, 7 of the 6th, 6 of the 5th, 5 of the 3d, and 3 
of the first. 

20. Write 13 units of the 13th order, 8 of the 12th, 7 of 
the 9th, 6 of the 8th, 9 of the 7th, 7 of the 6th, 3 of the 4th, 
and 9 of the first 

21. Write 9 units of the 18th order, 7 of the 16th, 4 of the 
U^th, 8 of the 12th, 3 of the 11th, 2 of the 10th, 1 of the 
9th, of the 8th, 6 of the 7th, 2 of the third, and 1 of the 1st 

NUMERATION. 

27. Numeration is the art of reading correctly any num- 
ber expressed hy fiigures or letters. 

The pupil has already heen taught to read all numhers from 
(He to one thousand. The Numeration Table will teach him 
to read any number whatever ; or, to express numbers in words. 



S7. What is Numeration 1 What is the unit of the first period ^ 
What is the unit of the second 1 Of the third 1 Of the CoMiV\i\ V^V 
tlie fifUi 1 Sixth 1 Seventh 1 ElghiU 1 Give ihe TVi\«s lv>i teni^vc^ 
ouuibem. 
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HUMKi^TiUM. 



NUMEJUTION TABLE. 



4^»idrilli— ■ Tnllioaa. 



4tkF«nod. 




Notes. — 1. Numbers expressed by more than three figures ai 
written and read by periods, as shown in the above table. 

2. Each period always contains three figures, except the lu 
which may contain either one, two, or three figures. 

3. The unit of the first, or right-hand period, is 1 ^ of the seooi 
period, 1 thousand ; of the 3d, 1 million ; of the fourth, 1 bi 
lion ; taiS^m, fpr periods, still to the left. 

4. To ^adrillions ^succeed quintillions, sextillions, septilboi] 
octillions, &c. 

6. The pupil should be required to commit, thoroughly, tl 
names of the periods, so as to repeat them in their regular oid 
from Jcft to right, as well as fioin riglit to left. 



NUMKBAnOft. 
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RULE FOR RSADIKO NUMBERJS. 

L J)itide the number into 'periods of three figures encK 
ikginning at the right hand, 

II. Name the order of ea4:h figure^ beginning at the right 
hafuL 

liL Then, beginning at the left hand, read each period as 
if it stood alone, naming its unit 

EXAMPLES IN READING NX7MBERS. 

28. Lei the pupil point off and read the following numbers 
-then write them in words. 



1. 

2. 
3. 
4. 
6. 
6. 


67 

125 

6256 

4697 

23697 

412304 


7. 6124076 

8. 8073405 

9. 26940123 

10. 9602316 

11. 87000032 

12. 1987004086 


13. 804321049 

14. 90067236708 

15. 870432697082 

16. 1704291672301 

17. 3409672103604 

18. 49701342641714 


19. 
20. 
21. 

22. 


876021 

90432 

3026782 

90762038 


8760541 
6170365 
1040291 
0467026 


23. 9080620359704567 

24. 9806071234560078 

25. 30621890367081263 

26. 350673123051672607 



Note. — ^Let each of the above examples^ after being written on 
the black board, be analyzed as a class exercise ; thus * 

Ex, 1. How many tens in 67 ? How many units over ? 

2. In 125, how many hundreds in the hundreds place? How 
many tens in the tens place? How many units in the units 
place ? How many tens in the number ? 

3. In 6256, how many thousands in the thousands place ? How 
many hundreds in the hundreds place ? How many tens in the 
lens place ?- How many units in the units place ? 

4. How many thousands in the number 4697 ? How many 
hundreds ? How many tens ? How many units ? 

5. How many thousands in the number 23697 ? How many 
hundreds ? How many tens ? How many units ? 

6. How many hundreds of thousands in 412304? How many 
ten thousands? How many thousands? How' many hundreds ? 
How many tens ? How many units ? 



HS. ■Same the units uf each order in eiample 91 
(i W 1 (#ive thi- rule fur writiij^ iiiuubett 



lu 10 1 In 1G« 



to NUMKUATIOK. 

RULB FOR WRITINO NUMBBKS, OK NOTATION. 

I. Begin at ike left hand and write each period in order^ oi 
if it were a period of units, 

II. When the number in any petiod, except the left-hand 
period^ is expressed by less than three figures^ prefix one or two 
ciphers ; and wfien a vacant period occurs^ fill it with ethers, 

EXAMPLES IN NOTATION. 

29. Express the foUowing numbeis in figures : 

1. One hundred and five. 

2. Three hundred and two. 

3. Five hundred and nineteen. 

4. One thousand and four. 

5. Eight thousand seven hundred and one. 

6. Forty thousand four hundred and six. 

7. Fifly-eight thousand and sixty-one. 

8. Ninety-nine thousand nine hundred and ninety-nine. 

9. Four hundred and six thousands^and forty-nine. 

10. Six hundred and fo^-one thousand, seven hundred and 
iw^aty-one, 

11. One million, four hundred and twenty-one thousands, 
six hundred and two. 

12. Nine millions, six hundred and twenty-one thousands, 
and sixteen. 

13. Ninety-four millions, eight hundred and seven thous- 
ands, fowt hundred and nine. 

14. Four billions, three hundred and six thousands, nine 
hundred and nine. 

15. Forty-nine billions, nine hundred^and forty-nine thous- 
uids, and sixty-five. 

16. Nine hundred and nmety Inllions, nine hundred and 
ninety-nine millions, nine hundred and ninety thousands, nine 
Aondred and ninety-nine. 

17. Four hundred and nine billions, two hundred and uins 
thousandsi one hundred and six. 

18. Six hundred and forty-five bilhous, two hundred aud 
nxty-niue millions, eight himdied aud flAy-uiue tliuusaiidSi 

* himiired and sis. 
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19. Forty-seven millions, two hundred and four thousaudfc, 
eight, hundred and fifty-one. 

20. Six quadrillions, forty-nine trillions, seventy-two bil- 
lions, four hundred and seven thousands, eight hundred and 
idxty-one. 

21. Eight hundred and ninety-nine quadrillions, four hun- 
died and sixty trillions, eight hundred and fifty bfllions, twt 
hundred miUions, five hundred and six thousands, four hun- 
dred and ninety-nine. 

22. Fifty-nine trillions, fifty-nine billions, fifty-nine millions 
fifty-nine thousands, nine hundred and fifty-nme. 

23. Eleven thousands, eleven hundred and eleven. 

24. Nine billions and sixty-five. 

25. Write three hundred and four trillions, one million, 
three hundred and twenty-one thousands, nine hundred and 
forty-one. 

26. Write nine trillions, six hundred and forty billions, 
"with 7 units of the ninth order, 6 of the seventh order, 8 of 
the fifth, 2 of the third, 1 of the second, and 3 of the first. 

27. Write three himdred and five trillions, one hundred and 
four billions, one million, virith 4 units of the fifth order, 5 of 
the fourth, 7 of the second, and 4 of the first. 

28. Write three hundred and one billions, six millions, four 
thousands, with 8 units of the fourteenth order, 6 of the 
third, and two of the second. 

29. Write nine hundred and four trillions, six hundred and 
nx, with 4 units of the eighteenth order, five of the sixteenth, 
fimr of the twelfth, seven of the ninth, and 6 of the fifth. 

30. Write sixty-seven quadrillions, six hundred and forty- 
one billions, eight hundred and four millions, six hundred and 
finty-four. 

31. Write eight hundred and three quintillions.^feixty-nine 
lollions, four hundred and forty millions, nine hundred thous- 
and and three. 

32. Write one hundred and fifty-nine sextillions, four hun- 
dred and five billions, two hundred and one millions, three 
Ihoasand and six. 

33. Write four hitndred and four septillions, nine hundred 
and three sextillions, two hundred and one auintillious, forty 
(juadrilliuiis, tlirce hundred and four. 
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ADDITION. 



30. 1. John has two apples and Charles has three: hovi 
nany have hoth 1 

Analysis. — If John's apples be placed with Charles', there wil 
e five apples. 

The operation of finding how many apples both have is called 
Addition, 

ADDITION TABLE. 



2 and are 2 i 3 and are 3 


4 and are 4 


6 and are ^ 


2 and 1 are 3 


3 and 1 are* 4 


4 and 1 are 5 


5 and 1 are 6 


2 and 2 are 4 


3 and 2 are 5 


4 and 2 are 6 


5 and 2 are 7 


2 and 3 are 6 


3 and 3 are 6 


4 and 3 are 7 


5 and 3 are 8 


2 and 4 are 6 


3 and 4 are 7 


4 and 4 are 8 


5 and 4 are 9 


2 and 5 are 7 


3 and 5 are 8 


4 and 5 are 9 


6 and 5 are 10 


2 and 6 are 8 


3 and 6 are 9 


4 and 6 are 10 


5 and 6 are 11 


2 and 7 are 9 


3 and 7 are 10 


4 and 7 are 1 1 


5 and 7 are 13 


2 and 8 are 10 


3 and 8 are 11 


4 and 8 are 12 


5 and 8 are 13 


2 and 9 are 11 


3 and 9 are 12 


4 and 9 are 13 


5 and 9 are 14 


2 and 10 are 12 


3 and 10 are 13 


4 and 10 are 14 


5 and 10 are 16 


6 and are 6 


7 and are 7 


8 and are 8 


9 and are 9 


6 and 1 are 7 


7 and lare 8 


8 and 1 are 9 


9 and 1 are 10 


6 and 2 are 8 


7 and 2 are 9 


8 and 2 are 10 


9 and 2 are 11 


6 and 3 are 9 


7 and 3 are 10 


8 and 3 are 11 


9 and 3 are 13 


6 and 4 are 10 


7 and 4 are 11 


8 and 4 are 12 


9 and 4 are 13 


6 and 6 are 11 


7 and 6 are 12 


8 and 6 are 13 


9 and 5 are 14 


6 and 6 are 12 


7 and 6 are 13 


8 and 6 are 14 


9 and 6 are 16 


6 and 7 are 13 


7 and 7 are 14 


8 and 7 are 15 


9 and 7 are 16 


6 and 8 are 14 


7 and 8 are 16 


8 and 8 are 16 


9 and 8 are 17 


6 and 9 are 15 


7 and 9 are 16 


8 and 9 are 17- 


9 and 9 are 18 


6 and 10 are 16 


7 and 10 are 17 


8 and 10 are 18 


9 and 10 are 19 



2. James has 5 marbles and William 7 : how many have 
©oth ? 

3 Mary has 6 pins and Jane 9 : how many have botli ? 

4. How many are 4 and 5 and 3 ? ^ 

5. How many are 6 and 4 and 9 ? i 

6. Howmany are 3 and 7 ? 4 and 6 1 2 and 81 5 and 6M 
9 and 1] 10 and 0? and 10? ' 

7. How many are 6 and 3 and 9 1 
2f lirandSl 18 and 6? 



How many are 18 aoi] 
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8. James had 9 cents and Henry gave him eight more i 
how many had he in all ? 

PRINCIPLES AND EXAMPLES. 

31. James has 3 apples and John 4 : how many have 
both i Seven is called the sitm of the numbers 3 and 4. 

The SX7M of two or more numbers is a number which eon 
tains (IS mxiny units as aU the numhers taken together. 

Addition is the operation of finding the sum of two or more 
numbers. 

OF THE SIGNS. 

32. The sign -+- is called plus^ which signifies more. 
When placed between two numbers it denotes that they are 
to be added together. 

The sign = is called the sign of equality. When placed 
between two numbers it denotes that they are equal, 
that is, that they contain the same nimiber of units. Thus 
3 + 2 = 5. 

2-|-3= how many? 

l-|-2-|-4= how many? 

2+3+5+1= how many? 

6+7 + 2+3= how many? 

1+6+7+2+3= how many ? 

1 + 2+3+4+5+6+7+8+9= how many! 

1. James has 14 cents, and John gives him 21 : how many 
will he then have ? 

OPERATION 

14 
Amaltbis. — ^Having written the numbers, as at the 21 
: light of the page, draw a line beneath them. 35 ^^^^^ 

The first number contains four units and 1 ten, the second 1 
unit and two tens. We write the umts in one column and the 
kns in the column of tens. 

81. What is the sum of two or more numbers 1 What is addition ^ 

38. What is the sign of addition 1 What is it called 1 What does 

It figmfy 1 Express the sign of equality^ 1 When placed between two 

tmwers what does it show 1 When is a number et^ual to lUft ^ossx 

•f other uumbers 1 liive an example 1 



t4 AjiDmun. 

We then begin at the right hand, and say 1 and 4 are 5, which 
we set down below the line in the units' plaoe. We then add 
Oie tens, and write the sum in the tens' plaoe. Henoe, the stun 
is 3 tens and 5 units, or 35 oents. 

OPXRATION. 

24 

2. John hag 24 cents, and William 62 : how 62 
many have both of them ? 86 

OPXRATION. 

160 

3. A farmer has 1 60 sheep in one field, 20 in on 

another, and 16 in another : how many has he ^^ 
ball? ^^ 



4. What is the sum of 328 and 171 ? 



196 

0PBB.AT1QN. 
328 
171 

499 



(5.) (6.) (7.) (8.) 

427 329 3034 8094 

' 242 260 6525 1602 

330 100 23b 103 

999 

9. What is the sum of 304 and 273 ? 

10. What is the sum of 3607 and 4082? 

11. What is the sum of 30704 and 471912 ? 

12. What is the sum of 398463 and 401536 ? 

13. If a top costs 6 cents, a knife 25 cents, a slate 12 
cents : what does the whole amount to ? 

14. John gave 30 cents for a bunch of quills, 18 cents S» ■ 
an inkstand, 25 cents for a quire of paper : what did the 
whole cost him 1 

15. If 2 cows cost 143 dollars, 5 horses 621 dollars, and* 
yoke of oxen 124 dollars : what will be the cost of them aO 

16. Add 5 units. 6 tens, and 7 hundreds. 
Analysis. — ^We set dovrn the 5 units in the plaoe 

of units, the 6 tens in the plac^ '»^ tens, and the 7 
hundreds in the place of hundreds. We then add up, 
and ^d the sum to be 765. 

We must observe, that in all oases, units of the 
tattu order are written in the satne column 
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t7. What is the sum of 3 units, 6 tenSi and 4 thousands T 

18. What is the sum of 8 hundreds, 4 tens, 6 units, and 6 
thousands? 

19. What is the sum of 3 units, 5 units, 6 tens, 3 tens, 4 
hundreds, 3 hundreds, 5 thousands, and 4 thousands 1 

20. What is the sum of five units of the 4th' order, 1 of llw 
3d, three of the 4th, &Ye of the 3d, and one of the 1st ? 

21. What is the sum of six units of the 2d order, five of the 
3d, six of the 4th,- three of the 2d, four of the 3d, two of tlie 
1st, and four of the 2d? 

22. What is the sum of 3 and 6, 5 tens and 2 tens, and 3 
hundreds and 6 hundreds ? 

23. What is the sum of 4 and 5, 5 tens, 3 hundredg and 2 
hundreds ? 

OENEKAL BIETHOD. 

33. 1. A farmer paid 898 dollars for one piece of land, and 
537 dollars for another ; how many dollars did 
ae pay for both ? operation. 

Analysis. — ^Write the numbers thus, 898 

BLud draw a line beneath tliera. 637 

sum of the units, .... 15 

sum of the tens, - - , . 12 

sum of the hundreds, - - - . i4 

sum total 1535 

1. The example may be done in another way, 

thus: Having set down the numbers, as before, oj^eratiom. 
any, 7 imits and 8 units are 15 units, equal to 898 

I ten and 5 units : set the 5 in the units' place, 537 

and the 1 ten in the colunm of tens. Then n 

Hiy, 1 ten and 3 tens are 4 tens, and 9 tens are 1535 

13 tens, equal to 1 hundred and 3 tens. Set 
the 3 in the tens' place and the 1 hundred in the column of 

38. How do you set down the numbers for addition 1 V^Tiore do you 
begin to add 1 If the sum of any column can be expressed by a singlf 
figure, what do you do with it 1 When it cannot, what do you WBte 
wwn 1 What do you then add to the next column 1 When you add 
the next column, what is it called ^ What do you set down when 
you come to th^ Ust coluuui 1 
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hundreds. Add the column of hundreds and write down tin 
Bum, and the entire sum is 1535. 

2. When the sum, in any column, exceeds 9, it produces one or 
more units of a higher order, which belongs to the next column at 
the left. In that case, write down the excess over exact tens, and 
add to the next column as many units of its own order, as there 
were tens in the sum. 

This is called carrying to the next column. The number to 
be carried, should not, in practice, be written under the 
column at the left, but added mentally. 

Hence, to find tiie sum of two or more numbers, we hat« 
the following 

RULE. 

I. Write the numbers to he added^ so that units of the sami 
order shall stand in the same column, 

II. Add the column of units. Set down the units of 
the sum and carry the tens to the next column. 

ILL, Add the cohrnin of tens. Set down the tens of tJu 
sum and carry the hundreds to the next column ; and so oih 
till all the columns are added^ and set do^on the entire sum of 
the last column. 

PROOF. 

34. The proof of any operation, in Addition, consists in 
showing that the result or answer contains as many units as 
there are in all the numbers added, and no more. There are 
two methods of proof, for beginners.* 

I. Begin at the top of the units column and add all the 
columns downwards, carrying from one column to the other, 
as when the columns were added upwards. If the ttoo 
results agree the work is supposed to be right. For^ it tl 
not likely that the same mistake will have been made in bo& 
additions, 

II. Draw a line under the upper number. Add the lowsi 
numbers together ^and then add their sum to the upper number 

* Note. — It the teacher prefers the method of proof by oastin| 
out the 9^8, that method, for the four ground rules, will be founi 
^ the University Arithinetic. -^ 

34. What does the proof consist of in addition 1 How many methodi 
of proof are there ^ Give the two methods. 
jfoTji, — EjpJam the proceu of adiUUon by caading the fi^oftt. 
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Jf fkt last sum is the same as the sum totals first foutkl^ the 
^oork may be regarded as right. 



EXAMPLES. 



t 



1. What is the sum of the numbers 375, 
6321, and 598? 

The small figure placed under the 4, shows how 
many are to be carried from the units' column, and 
the small figure under the 9, how many are to be 
carried fiom the tens' column. 

Also, in the examples below, the small figure un- 
ler each column, shows how many are to be carried to the next 
olumn at the left. Beginners should set down the numbers to be 
arried, as in the examples. 



OPERATION 

375 

6321 
598 

7294 
11 



(2.) 
96972 




(3.) 
9841672 


(4.) 
81325 


3741 




793159 


6784 


9299 




888923 


2130 


ins, 110Q12 


Ans, 


11523754 


Ans. 90239 


2221 




221111 


1110 


(5.) 
4096 


(6.) 
9976 


(7.) 
9875 


(8.) 
67954 


3271 


8757 


9988 


98765 


4722 


8168 


8774 


37214 


(9.) 
6412 


(10.) 

90467 


(11.) 

87032 


(12.) 

432046 


1091 


10418 


64108 


210491 


6741 


91467 


74981 


809765 


9028 


41290 


21360 


542137 


(13.) 

21467 


(14.) 
89479 


(15.) 
74167 


(16.) 
9947621 


80491 


75416 


21094 


704126 


67421 


7647 


2947 


81267 


4304 


214 


674 


9241 


2191 


19 


85 


495 
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34578 ^ 


22345^ 


(19.) 

23456 


, 3750 


67890 


78901 


87 


8752 


23456 


328 


340 


78901 


17 


350 


23456 


327 


78 


78901 


Sura 39087 


Sum 99755 


Sum 30'70'71 


4509 J 


77410 J 
Proof 99755 




Proof 39087 


Proof 307071 


(20.) 


(21.) 


(22.) 


672981043 


91278976 


8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


736'^9S6 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 

READINO. 


2685 



The pupil should be early taught to omit the intermedia 
WOTds iji the addition of columns of figures. Thus, in exar 
pie 22, instead of saying 5 and 3 are eight and 1 are nine, \ 
should say eight, nine, fourteen, seventeen, twenty. Then, in tl 
oolumn of tens, ten, fifteen, seventeen, twenty-five, twenty-si 
thirty-two, thirty-three. This is called reading the columr, 
Let the pupils be often practised in it, both separately, and 
concert in classes. 

23. Add 8635, 2194, 7421, 5063, 2196, and 1245 tog 
thei. 

24. Add 246034, 298765, 47321, 58653, 64218, 537 
9321, and 340 together. 

' 25. Add 27104, 32547, 10758, 6256, 704321, 73049 
2787316, and 2749104 together. 

26. Add 1, 37, 39504, 6890312, 18757421, and 265 tog 
ther. 

27. What is the sum of the following numbers, vij 
deventy-five ; one thousand and ninety-five ; six thousai 
fbui hundred and thirty-five ; two hundred .aud eixty-sev 
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swuid ; one thousand four hundred and fifty-five ; twenty- 
a millions and eighteen ; two hundred and seventy mii- 

and twenty-seven thousand ? 

i. ^liat is the sum of 372856, 404932, 2704793, 
^961, 304165, 207708, 41274, 375, 271, 34, and 6 ? 
). What is the sum of 407.3678, 4084162, 3714567. 
L3121, 27049, 87419, 27413, 604, 37, and 9 ? 
). What is the sum of 36704321, 2947603, 999987, 76 
L3694, 21612090, 8746, 31210496, and 3021 ? 
I. Add together fifty-eight billions, nine hundred and 
ty-two millions, four hundred and eighty-seven thousands, 
lundred and fifty-four ; seven hundred and forty billions, 
Q hundred and fifty millions, five hundred and forty 
sands, seven hundred and sixty ; four hundred and 
ity-five billions, seven hundred and three millions, foui 
ired and two thousands, six htmdred and three ; thirty- 

biUions, twenty millions, forty thousands and twenty , 
hundred and sixty billions, eight hundred millions, sever 
ired thousands and five hundred. 



(32.) 


(33.) 


(34.) 


87406 


92674 


25043 


89507 


27049 


97069 


41299 


28372 


81216 


47208 


37041 


75850 


71615 


49741 


90417 


72428 


57214 


19216 


97206 


59261 


20428 


41278 


41219 


60594 


28907 


57267 


72859 


§25412 


« 40216 


§43706 


S 27049 


g 87614 


g 21441 


28416 


92742 


87604 


72204 


87046 


71215 


70412 


90212 * 


18972 


27426 


17618 


27042 


62081 


40261 


59876 


816^7 


57274 


54301 


87489 


21859 


87415 


21642 


42673 


32018 


24G72 


51B14 


-V'ifcSl 
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APPLICATIONS. 

35. In all tho applications of arithmetic, ihe numbers ai- 
ded together must have the same unit. 

In the question, How many head of live stock in a field, 
there being 6 cows, 2 oxen, 3 steers, and 15 sheep, the unit 
is 1 head of live stock. A^id the same principle is applicable 
to all similar questions. 

QUESTIONS FOR PRACTICE. 

1. How many days are there in the twelve calendar 
months? January has 31, February 28, March 31, April 
30, May 31, June 30, July 31, August 31, September 30, 
October 31, November 30, and December 31. 

Ans, 

2. What is the total weight of seven casks of merchandise ; 
No. 1, weighing 960 poimds. No. 2, 725 pounds, No. 3 
830 pounds, No. 4, 798 pounds. No. 5, 698 pounds. No. 6, 
669 pounds. No. 7, 987 pounds ? 

3. At the Custom House, on the first day of June, there 
were entered 1800 yards of linen ; on the 10th, 2500 yards; 
on the 25th, 600 yards ; on the day following, 7500 yards ; 
and the last three days of the month, 1325 yards each day : 
what was the whole amount entered during the month ? 

Ans. 

4. A farmer has his live-stock distributed in the following 
manner: in pasture No. 1, there are 5 horses, 14 cows, 8 
oten, and 6 colts ; in pasture No. 2, 3 horses, 4 colts, 6 cows, 
20 calves, and 12 head of young cattle ; in pasture No. 3, 
320 sheep, 16 calves, two colts, and 5 head of young cattle. 
How much live-stock had he of each kind, and how many 
head had he altogether ! 

Ans. horses, cows, oxen, colts, calves, 
head of young cattle, and sheef 

Total live-stock, head, 

5. What is the interval of time between an event wliicii 
happened 125 years ago, and one that will happen 267 year 



6. There are 60 seconds in a minute, 3600 in an hour, 



»tJbe 



85. What principles govern all the additions in Arithmetic If What 
tJbe unit ill the <iuc£tiou, How many head of cattle in a pasture 1 



1 
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86400 in a day, 604800 in a week, 2419200 in a month, 
and 31557600 in a year : how many seconds in the timr 
named above ? 

7. Suppose a merchant to buy the following parcels of 
cloth: 3912 yards, 1856, 2011, 4540, 937, 6338, 3603, 
1586, 2044, 2951, 4228, 1345, 1011, 6138, 960, 607, 5150 

.13886, 617, 7513, 4079, 743, 612, 2519, 1238, and 244f 
yards : how many yards in all f 

8. "What is the sum of two millions bushels of com, ^ve 
hundred and thirty-one thousand bushels, one hundred and 
twenty bushels, fourteen thousand bushels, thirty thousand 
and twenty-four bushels, five hundred and sixty bushels, and 
seven hundred and two bushels ? 

9. The mail route from Albany to New York is 144 miles, 
from New York to Philadelphia 90 miles, from Philadelphia 
to Baltimore 98 miles, and from Baltimore to Washingf*on 
City 38 miles : what is the distance from Albany to Washing- 
ton? 

10. A man dying leaves to his only daughter nine hundred 
and ninety-nine dollars, and to each of three sons two hundred 
dollars more than he left the daughter. What was each son's 
portion, and what the amount of the whole estate ? 

. j Each son's part dollars. 

' ( Whole estate dollars. 

11. The number of acres of the public lands sold in 1834 
was 4658218 ; in 1835, 12564478 ; in 1836, 25167833. The 
number sold in 1840 was 2236889; in 1841, 1164796; in 
1842, 1 129217. How many acres were sold in the first thxee. 
and how many in the last three years ? 

12. What was the population of the British provinces in 
North America in 1834, the population of Lowei Canada 
being stated at 549005, of Upper Canada 336461, of New 
Branswick 152156, of Nova Scotia and Cape Breton 142548, 
of Prince Edward's Island 32292, of Newfoundland 75000 ? 

Ans. 

13. By the census of 1850, the population of the ten 
largest cities was as follows : New York 515547 ; Philadelphia 
340045 ; Baltimore 169054 ; Boston 136881 ; ^^^ OxV^^asa 
^6375; Omoumati 116436; Brooklyn 9^^^^; ^v \M»i» 
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77860 ; Albany 50763 ; Pittsburgh 46601 : what was diei 
entire population ! 

14. By the census of 1850, the number of deaf and dmnl 
in the United States was 9803 ; of blind 9794 ; of insaa 
15610 ; of idiots 15787 : what was the aggregate ? 

Ans, 

15 By the census of 1850, the population of the Distric 
of Columbia was 51687 ; of the Territory of Minnesoti 
6077 ; of New Mexico 61547 ; of Oregon 13294 ; of Utal 
11380 : what was the population of the Territories, includinj 
the District of Columbia ^ 

16. By the census of 1850, the population of Maine was 
583169 ; of New Hampshire 317976 ; of Vermont 314120 
of Massachusetts 994514 ; of Rhode Island 147545 ; an( 
of Connecticut 370792 : what was the population of the si: 
New England States 1 

17. By the census of 1850, the population of New Yorl 
was 3097394 ; the population of New Jersey 489555 ; of Penn 
sylvania 2311786 ; and of Delaware 91532 ; what was th 
population of the four Middle States ? 

18. By the census of 1850, the population of Marylam 
was 583034 ; of Virginia 1421661 ; of North Carohna 869039 
of South Carohna 668507 ; of Georgia 906185 ; of Florid 
87445; of Alabama 771623; of Mississippi 606526; o 
Louisiana 517762 ; and of Texas 212592 : what was th 
whole population of the ten Southern States 1 

Ans. 

19. By the census of 1850, the population of Tennesse 
was 1002717 ; of Kentucky 982405 ; of Ohio 1980329 ; o 
Indiana 988416 ; of Illinois 851470 ; of Michigan 397654 
of Wisconsin 305391 ; of Iowa 192214; of Missouri 682044 
)f Arkansas 209897 ; and of Califomia 92597 : what was th 
•ntire population of the eleven Western States ? 

Ans. 

20. By the census of 1850, the population of the six Nc 
'England States was 2728116; of the four Middle 8tat< 
5990267 ; of the ten Southern States 6644374 ; of the elcve 
Western States 7685134 ; and of the five Territories 143985 
i^hat was the entire population ? 

21. Write the population of each State and Territory, ii 
< lading the District of Ck>lambia, and add Ui<& vrhole as 
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Jofm has 3 apples and Charles has 2 i liow manf 
? 
i'b apples he taken from the Bum, 5 apples, how 
blea will remain ? 2 from 5 leaves how many 1 
«. lames has 5 apples and gives 3 to Charles, how 
R ^ht r ^^ yin.ye left ? 3 from 5 leaves how many ? 

^ ; following table be carefully committed to memory. 
BeniaJ 

' SUBTRACTrON TABLE. 




1 fm 

1 fron*° 

1 &oro 

1 from i^ 

1 from li leavers 10 



2 from 
2 frora 
2 from 
2 from 

2 from 
S ffora 

3 from 
2 from 
2 from 

2 from 

3 from 



2 leaves 

3 leavea 

4 leaves 
6 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leave B 

10 leaves 

11 leavcB 



12 leaves 10 



3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 



3 leaves 

4 leaves 

6 leaves 
B leaves 

7 leaves 

8 leaves 

9 leaver 
10 leaves 
U leavea 
12 Icavcfi 



13 leaves 10 



4 frmD 
4 from 
4 from 
4 firom 
4 from 
4 from 
4 from 
4 from 
4 from 
4 from 
4 from 



4 lenvfis 
6 leaves I 

6 leaver ^ 

7 leaver 3 

8 leaves 4 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 



14 leaves 10 



6 from 

5 frora 

6 from 
5 >om 
5 from 
5 from 
5 from 

5 from 

6 from 
6 from 
5 from 



5 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 



15 leaves 10 



6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 



6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 



16 leaves 10 



7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 



7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 

16 leaves 



17 leavBM 10 



8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 horn 



8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 

15 leaves 

16 leaves 

17 leaves 



9 from 9 leaves 
9 from 10 leaves 
9 from 11 leaves 
9 from 12 leaves 
9 from 13 leaves 
9 from 14 leaves 
9 from 16 leaves 
9 from 16 leaves 
9 from 17 leaves 
9 fiom \% Vewft^ 



18 leaves 10 



9itom\^\»a?i^*\^ 



!i 
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37, John has 6 apples and gives 4 to CI 

has he left ? ^^\ ~:^r :«o«„ 

avo Dot] '^ ^nsft ji 
The 2 is called the difference betweer j^. j^^ 

and 4 ; and tiiis difference added to the le^^ 

give the greater number 6 : hence, 2 If J Bistric 

The difference between two numbers^ is yQJ^y ^[] [innesot 
added to the less will give the greater. Liet th< of Utal 

Subtraction is the operation of finding pncludini 

tween two numbers. 

When the two numbers are unequal, thai from J"^ ^ 



the fninitend, and the less is called the sul ^^ 
difference, whether they are equal or unequy^°™ 
remainder. Vom 



OF THE SIGNS. 



vm 
m 



45; 
f the 



ew 



:e 



38. The sign — , is called minus, a term sig\ I,ing lesf 
WTien placed between two numbers it. denotes thj( the on 
on the right is to be taken from the one on the lem 

Thus, 6—4=2, denotes that 4 is to be taken frQjm 6. Her 
5 is the minuend, 4 the subtrahend, and 2 the ^mainder. 



12-2=10. 

12—3 = 

16—4= 

11-6= 

18-9= 

25-8= 



how many ? 
how many ? 
how many ? 
how many ? 
how many ? 



17— 7=-r how many? 
16— S= how many ? 
19— 9=-how many ' 
20—4= how many 
IS— 7= how many 
14—2= how many 



EXAMPLES. 



1. James has 27 apples, and gives 14 to John : how 
has he left 1 



37. WTiat is the diiference between two numbers 1 A\Tiat is 5 
tion ? "What is the larger number called 1 What is the smaller 
called 1 What is the difference called 1 In the first ex amp) 
number was the minuend 1 Which the subtrahend 1 Which 
mainder 1 

88. What is the sign of Subtraction 1 What is it called 
does the term signify ? Aillien placed between two numbers t 
ii deuotef 
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The 27 ifi made up of 7 units and 2 tens; 27 Minuend, 
and the 14, of 4 units and 1 ten. Subtract 4 14 Subtrahend, 
units from 7 units, and 3 units will remain; T^ji - Acy 
subtract 1 ten from 2 tens and 1 ten will re- i£ ^«"^*^'^' 
main: hence, the remainder is 13. 

2. What are the remainders in the following examples : 

(1.) (2.) (3.) 

Minuends, 874 972 999 

Subtrahends, _642 631 367 
Hemainders, 232 

3. A fanner had 378 sheep, and sold 256 : how many had 
he left? 

We first write the number 378, and then 256 under 878 
it, so that units of the same order shall fall in the same 256 
oolumn.. We then take 6 units from the 8 units, 5 tens -Toq 
from 7 tens, and 2 hundreds from 3 hundreds, leaving for t-Z 
the remainder 122. 

4. A merchant had 578 dollars in cash, and paid 475 dol 
hurs for goods : how much had he left ? 

5. What are the remainders in the following examples ? 

^ (1.) (2.) (3.) 

62843 278846 894862 

51720 167504 170641 

11123 



; 



39, We see, from the ahove examples, 

let That units of the same order are toritten in ths 
iame column; and 

2d. That units qfi any order are always subtracted from 
•W5 of the same order. 

40. To find the difierence when any figure of the minuend 
B less than the one which stands under it. 

1. What is the difierence between 843 and 562 1 



39. What principles are shown by the examples 1 

^. Can you subtract a greater number from a less 1 When the up 
^ figure IS the least, how do you proceed \ Doe« \.ViS& ^^a?Ev^ ^ 
>ifieieuce between the numbers 1 What then m«i^ ^« vX^^^'j^ ^^. 
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7 14 3 
5 6 g 
2 8 1 



10 

843 

562 
J 

281 



Analysis. — Begin at the unita' column, and say. opsratioh 
2 from 3 leaves 1, -which is written in the units' 843 

place. At the next place we meet a difficulty, for 662 

we cannot subtract a greater number from a less. 

If now, we take 1 from the 8 hundreds (equal to 
10 tens) and add it to the 4 tens, the minuend will 
become 7 hundreds, 14 tens, and 3 units, as written 
below. We may then say 6 tens from 14 tens leaves 
8 tens ; and then 5 hundreds from 7 hundreds leaves ~" 
2 hundreds : hence, the remainder is 281. 

The same result is obtained by adding, mentally, 10 to 
the 4 tens, and then adding 1 to 5, the next figure of the 
wbtrahend at the left ; for, adding 1 to the 5 is the same 
AS diminishing the 8 by 1. This process of adding 10 
to a figure of the minuend and returning 1 to the next 
figure of the subtrahend, at the left, is called borrowing. 

41. Hence, to find the difTerence between two numbers, 
we have the following 

RULE. 

I. Set down the less number under the greater^ so that units 
jff the same order shall fall in the same column. 

II. Begin at the right haiid ; subtract each figure of (he lower 
line from the one directly over it, when the upper figure is the 
greater; but when it is the less, add 10 to t^, brfore subtracting^ 
after which add 1 to the next figure of the subtrahend. 

PROOF. 

The remainder or difference is such a number as added to . 
the subtrahend will give a sum equal to the minuend, (Art. 
37,) hence : 

Add the remainder to the subtrahend. If the work is right 
the sum will V equal to the minuend. 





EXAMPLES. 




Minuends, 
Subtrahends, 


(1.) 

8592678 
1078953 


(2-) 
67942139 
9756783 


(3.) 

21906780 
104202196 


Remainders, 


7513725 

8592678 






Proofs, 


67942139 


219067403 



41. How do you set down the numbers for subtraction 1 Where do 
roa begin to subtract 1 How do you subtract 1 Give the rule. H(vw 
wvoa prove subtraction ^ 
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Remainders, 



(4.) 

10000 

4 

9996 



(5.) 

30000 
9999 



(6.) 

67087 
40000 



(7.) 
100000 

1 



(8,) 
87000 

1009 
85991 



9. From 2637804 take 2376982. 

10. From 3762162 take 826541. 

11. From 78213609 take 2782189.0. 

12. From thirty thousand and ninety-seven, take one 
thousand six hundred ind fiily-four. 

13. From one hundred millions two hundred and forty-seven 
thousand, take one million four hundred and nine. 

14. Subtract one from one million. 

15. From 804367 subtract 27905. 

16. From 18623041 subtract 61294. 

17. From 4270492 subtract 26409. 

18. F;rom 8741209 subtract 728104. 

19. From 741874 subtract 689346. 

SPELLING READING. 

42. 1. What is the difference between 725 and 341 ? 

OPERATION. 

By the common method, which is spelling, we say, 725 
1 from 5 leaves 4 ; 4 from 12 leaves 8; 1 to carry 341 
to 3 is 4; 4 from 7 leaves 3. ogT 

Reading the words which express the final result, we should 
make the operations mentally, and say 4, 8, 3. 

Let the pupils be practiced separately in the reading, and also 
in concert in classes. 

APPLICATIONS. 

43. It should be observed, that in all the applications of 
Subtraction, one number can be subtracted from another, onl 
when they both have the same unit. 



42. Explamthe process of reading the results in subtraction. 

43. What is always necessary in order that ouo uMoa^ci ts«:^ \» «?&> 
trarted fhim ikDotherl 
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EXAUFLXS FOR PRACTIOB. 

1. Suppose John were bom in eighteen hundred and 
fifteen, and James in eighteen huxidred and twenty-five: 
what is the diiTerence of theil ages ? * 

2. A man was bom 1785 : what was his age in 1830 ? 

Ans, 

3. Suppose I lend a man 1565 dollars, and he dies, owing 
me 450 dollars : how much had he paid me ? 

Ans. 

4. In five bags are different sums of money to the amount 
in all of 1000 dollars. In the first there are 100 dollars ; in 
the second, 314 dollars ; in the third, 143 dollars ; and in the 
fourth, 209 dollars : how many dollars does the fifth contain) 

Ans, 

5. America was discovered by Christopher Columbus in 
the year 1492. "What number of years has since elapsed ? 

6. George "Washington was bom in the year 1732, add 
died in 1799 : how old was he at the time of his death) 

Ans. 

7. The declaration of independenoe was published, July 
4th, 1776 : how many years to July 4th, 1838 ? 

Ans 

8. In 1850 there were in the State of New York 3,097,394 
inhabitants, and in the State of Pennsylvania 2,311,786 in- 
habitants : how many more inhabitants were there in New 
York than in Pennsylvania ? Ans, 

9. The revolutionary war began in 1775 ; the late war in 
1812 : what time elapsed between their commencements? 

Ans. 

10. In 1850 there were in New York, which is the largest 
city in the United States, 515,547 inhabitants, and in Phila- 
delphia, the next largest city, 340,045 : how many more 
inhabitants were there in New York than in Philadelphia? 

Ans, 

11. A man dies worth 1200 dollars : he leaves 504 to h^ ^ 
daughter, and the remainder to his son : what was the son'- 
portion ? 

12. Suppose a gentleman has an income of 3090 dollar* 
a-year, and pays for taxes 150 dollars, and expends besid** ^^^ 
dollars : how much does he save ? 
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13. A merchant bought 600 barrels of flour for 3500 dol- 
(ara ; he sold 250 barrels for 2000 dollars : how many bar- 
.lels remained on hand, and how much must he sell them for, 
Jiat he may lose nothing ? 

14 The tune of Yankee Doodle was composed by a doctbr 
of the British army to ridicule the Americans in 1755 : how 
msuiy years to the present time 1 

15. Lord Comwallis surrendered at Yorktown, and marched 
into the American lines in 1781 to the tune of Yankee Doodle : 
bow many years was that after the tune was composed ? 

Ans. 

16. At a certain period there were 4338472 children in 
the United States, between the ages of 5 and 15 ; of this 
number 2477667 were in schools : how many were out of 
schools'? 

17. The circulation of the blood was discovered in 1616 : 
how many years to 1855 ? 

18. Henry Hudson sailed up the Hudson river in 1609 : 
how many years since ? 

19. Pliny the historian died 17 years after the birth of 
Christ : how many years before the declaration of independ- 
ence *{ Ans, 

20. Potatoes were carried to Ireland from America in 1565 : 
how many years was that before the settlement of Plymouth 
in 1620 ? 

21. The Mariner's Compass was discovered in England in 
the year 1302 : how many years was this before the discovery 
of Ainerica in 1492 ? How many years to the present time 1 

Ans, 

22. A merchant bought 1675 yards of cloth, for which he 
paid 5025 dollars ; he Qien sold 335 yards for 1005 dollars ; 
how much had he left, and what did it cost him 1 

Ans. 

23. In 1850 the slaves in the United States amounted to 
S2C4313 ; free colored to 434495 : what was their difier- 
ence ? 

24. What length of time elapsed between the birth of 
William Penn in 1644 and the birth of Sir William Herschel 
m 17381 
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25. What length of time elapsed between the birth of Si 
Francis Bacon in 1561 and the birth of Benjamin Franklio 
in 1706? 

26. What length of time elapsed between the birth of 
Shakespeare in 1564 and the birth of George Washington in 
1732? 

27. WTiat length of time elapsed between the birth of John 
Milton in 1608 and the Declaration of Independence in 1776? 

28. What length of time elapsed between the birth of 
Oliver Cromwell in 1599 and the birth of Patrick Henry in 
1736? 

29. By the census of 1850, the number of white inhabitants 
in the United States amounted to 19553068 ; and the blacks 
to 3638808 : 4)y how many did the white inhabitants exceed 
the black ! 

30. By the census of 1850, the entire population of the 
United States, was 23191876 ; that of the six New England 
States, 2728116: by how many did the whole population 
exceed that of the six New England States ? 

31. In 1850, the slaves m the United States amounted to 
3204313 ; and the free colored to 434495 : what was their 
difference ? 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A merchant buys 19576 yards of cloth of one peison. 
27580 yards of another, and 375 of a third; he sells 1050 
yards to one customer, 6974 yards to another, and 1046^ 
yards to a third : how many yards has he remaining ? 

Ans. 

2. A person borrowed of his neighbor at one time 3dS 
dollars, at another time 637 dollars, and 403 dollars at another 
time ; he then paid him 977 dollars : how much did 'he owe 
him*? 

3. I have a fortune of 2543 dollars to divide among nay 
(our sons, James, John, Henry and Charles. I give Jam^s 
604 dollars, John 600 dollars, and Henry 725 : how mu^^ 
remains fo; Charles ? 

4 . I have a yearly iiieome of ten thousand dollars. 1 ^^y 
275 for rent, 220 dollars for fuel, 35 dollars to the doctor, an-^ 
3075 dollars for all my other expenses : how much have ^ 

/nr/i at the ami of the year 1 
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6, A man pays 300 dollars for 100 sheep, 95 dollars £)r a 
pair of oxen, 60 dollars for a horse, and 125 dollars for a chaise. 
He gives 100 bushels of wheat worth 125 dollars,a cow worth 
25 dollars, a colt worth 40 dollars, and pays the rest in cash : 
how much money does he pay ? 

6. A merchant owes 450120 dollars, and has property as 
faUows : bank stock 350000 dollars western lands valued at 
225100, furniture worth 4000 doLdis, and a store of pjoods 
worth 96000 : how much is he worth ? 

Atis 

7. If a man's income is 3467 dollars a year, and he 
spends 269 dollars for clothing, 467 for house rent, 879 for 
provision, and 146 for travelling : how much will he have 
left at the end of the year 1 

8. A man gains 367 dollars, then loses 423 ; a second 
time he gains 875 and loses 912 ; he then gains 1012 dollars : 
liow much more has he gained than lost ? 

9. If I agree to pay a man 36 dollars for plowing 25 
acres of land, 200 dollars for fencing it, and 150 for culti- 
-vating it, how much shall I owe him after paying 331 dollars ? 

Ans. 

10. A merchant bought 85 hogsheads of sugar for 28675 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him : how much did he receive for it ? 

11. If I buy 489 oranges for 912 cents, and sell 125 for 
186 cents, and then sell 134 for 199 cents, how many will 
l>e left, and how much will they have cost me ? 

• 12. By the census of 1850, the entire population of the 
United States was 231-91876 ; the slave population 3204313 ; 
fiee colored 434495 : what was the white population 1 

Ans. 
^ 13. Six men bought a tract of land for 36420 dollars : the 
^'iistman psud 12140 ; the second 3035 less than the first ; the 
third 346 ; the fourth 6070 more than the third ; the fifth 1 821 
lc88 than the fourth : how much did the sixth man pay ? 

14. The coinage in the United States Mint from its 
establishment in the year 1792 to 1836 was thus .-gold 
22102035 dollars ; sHver 46739182 doUars; coppejc^ 740331 
Wlars. The amount coined from the year 183?^ to 1848 
*w 81436165 dollars : how much more was epined in the 
^ mentioned period than in tiie first *i 
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MULTIPLICATION. 

44. 1. If Charles gives 2 cents apiece for two oranges, ho\ 
much do they cost him ? 

2. If Charles gives 2 cents apiece for three oranges, has 
much do they cost him ? 

3. If he gives 2 cents apiece for four oranges, how much d 
(Ley cost him ? 

The cost, in each case, may be obtained by adding th 
price of a single orange : 

2+2=4 cents, the cost of 2 oranges. 
2+2 f 2=6 cents, the cost of 3 oranges. 
2+2+2 + 2=8 cents, the cost of 4 oranges. 
In the first case 2 is taken two times ; in the second, thfi 
times ; in the third, four times ; and any number may b 
repeated by adding it continually to itself 

MULTIPLICATION TABLE. 





Once 


is 





3 times 





are 





6 times 





aro ol 




Once 


1 is 


1 


3 times 


1 


are 


3 


5 times 


1 


are 5l 




Once 


2 is 


2 


3 times 


2 


are 


6 


5 times 


2 


are 10 1 




Once 


3 is 


3 


3 times 


3 


are 


9 


5 times 


3 


are 16 ' 




Once 


4 is 


4 


3 times 


4 


are 


12 


5 times 


4 


are 20 




Once 


6 is 


5 


3 times 


5 


are 


16 


5 times 


5 


are 25 




Once 


6 is 


6 


3 times 


6 


are 


18 


5 times 


6 


are 30 




Once 


7 is 


7 


3 times 


7 


are 


21 


5 times 


7 


are 35 




Once 


8 is 


8 


3 times 


8 


are 


24 


5 times 


8 


are 40 




Once 


9 is 


9 


3 times 


9 


are 


27 


5 times 


9 


are 45 




Once 


10 is 


10 


3 times 


10 


are 


30 


5 times 


10 


are 6C 




Once 


11 is 


11 


3 times 


11 


are 


33 


5 times 


11 


are 6/ 




Once 


12 is 


12 


3 times 


12 


are 


36 


5 times 


12 


are 6' 




2 times 


are 





4 times 





are 





6 times 





are 




2 times 


1 are 


2 


4 times 


1 


are 


4 


6 times 


1 


are 




2 times 


2 are 


4 


4 times 


2 


are 


8 


6 times 


2 


are 




2 times 


3 are 


6 


4 times 


3 


are 


12 


6 times 


3 


are 




2 times 


4 «re 


8 


4 times 


4 


are 


xB 


6 times 


4 


are 




2 times 


6 are 


10 


4 times 


5 


aro 


20 


6 times 


5 


are 




2 times 


6 are 


12 


4 times 


6 


are 


24 


6 times 


6 


are 




2 times 


7 are 


14 


4 times 


7 


are 


28 


6 times 


7 


ar< 




2 times 


8 are 


16 


4 times 


8 


are 


32 


6 times 


8 


ar 


2 times 


9 are 


18 


4 times 


9 


are 


36 


6 times 


9 


ai 


2 times 


10 are 


20 


4 times 


10 


are 


40 


6 times 


10 


a: 


J 2 times 


11 are 


22 


4 times 


11 


are 


44 


6 times 


11 


a 


l2 thnea 


12 are 


24 


4 timea 


\^ 


aie 


4» 


6 times 


12 


8 
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7 times 





are 





9 times 


are 





11 times Oare 


7 times 


1 


are 


7 


9 times 


1 are 


9 


11 times 1 are 11 


7 times 


2 


are 


14 


9 times 


2 are 


18 


11 times 2 are 22 


7 times 


3 


are 


21 


9 times 


3 are 


27 


11 times 3 are 33 


7 times 


4 


are 


28 


9 times 


4 are 


36 


11 times 4 are 44 


7 times 


5 


are 


36 


9 times 


5 are 


45 


11 times 5 are 55 


7 times 


6 


are 


42 


9 times 


6 are 


54 


11 times 6 are 66 


^7 times 


7 


are 


49 


9 times 


7 are 


63 


11 times 7 are 77 


7 times 


8 


are 


56 


9 times 


8 are 


72 


11 times 8 are 88 


7 times 


9 


are 


63 


9 times 


9 are 


81 


11 times 9 are 99 


7 times 


10 


are 


70 


9 times 


10 are 


90 


11 timea 10 are 110 


7 times 


11 


are 


77 


9 times 11 are 


99 


11 times 11 are 121 


7 times 


12 


are 


84 


9 times 


12 are 


108 


11 time& 12 are 132 


8 times 





are 





10 times 


Oare 





12 times Oare 


8 times 


1 


are 


8 


10 times 


lare 


10 


12 times 1 are 12 


8 times 


2 


are 


16 


10 times 


2 are 


20 


12 times 2 are 24 


8 times 


3 


are 


24 


10 times 


3 are 


30 


12 times 3 are 36 


8 times 


4 


are 


32 


10 times 


4 are 


40 


12 times 4 are 48 


8 times 


6 


are 


40 


10 times 


5 are 


50 


12 times 5 are 60 


8 times 


6 


are 


48 


10 times 


6 are 


60 


12 times 6 are 72 


8 times 


7 


are 


56 


10 times 


7 are 


70 


12 times 7 are 84 


8 times 


8 


are 


64 


10 times 


8 are 


80 


12 times 8 are 96 


8 times 


9 


are 


72 


10 times 


9 are 


90 


12 times 9 are 108 


8 times 


10 


are 


80 


10 times 10 are 


100 


12 times 10 are 120 


8 times 


11 


are 


88 


10 times 11 are 


110 


12 times 11 are 132 


8 times 


12 


are 


96 


10 times 12 are 


120 


12 times 12 are 144 



4. What is the cost of 6 yards of ribbon at 7 cents a yard! 

Ahalysis. — Six yards of ribbon will cost 6 times as much aa 
i yard. Since 1 yard costs 7 cents, 6 yards will cost 6 timea 
^ cents, which are 42 cents : therefore, 6 yards of ribbon at 7 cents 
^yard, will cost 42 cents. 
. Let the pupil analyze every question in a similar manner. 

5. What will 8 yards of muslin cost at 9 cents a yard ? 

6. What will 9 pounds of sugar cost at 9 cents a pound 1 
7* What is the cost of 7 pounds of butter at 12 conts a 



S* What is the cost of 12 pounds of tea at 6 shiUinga » 



^* What is the cost of 12 pounds of cofiee at 9 cents a 
poofidl 
W. What is the cost of 11 yards of cloth at 6 dollars a 

*^ What 2s the cost of 9 books at 1\ cenXs ^«j!:?a^ 
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EXAMTLES. 



3x7=7x3=21 

9x5 = 5x9=45 

and, 8x7=7x8=56 



also, 6x3=3x6 = 18. 
also, 8x6=6x8=48. 
also, 5x7=7x5=36. 



49. When the mtdtiplier does not exceed 12. 
1. Let it be required to multiply 236 by 4. 

Analysis. — It is required to take 236 4 opsratios. 

times. If the entire number is taken 4 times, 236 
each order of units must be taken 4 times : 4 

hence, the product must contain 24 units, 12 -gj .^ 

tens, and 8 hundreds ; therefore, the product , f. ^^^'^ 

is 944. ^* *6^- 

It is seen, from the preceding analysis, unarec 

that, 944 Product 

1. If units be rwidtiplied by units^ the unit of the prods 
will be 1. 

2. If tens be multiplied by units^ the unit of the pTod\ 
uriU be 1 ten, 

3. If hundreds be multiplied by units , the unit of \ 
product udll be 1 hundred; and so on : 

And since the product of the factors is the same whiche^ 
is taken for the multiplier (Art. 48), it follows that, 

4. If units of the first order be multiplied by units oj 
higher order, the units of the product udU be the same 
tliat of the higher order. 

The operation in the last example may be performed 

another way, thus : y 

Analysis. — Say 4 times 6 are 24: set down the orsRATii 

4, and then say, 4 times 3 are 12, and 2 to carry 236 

are 14 ; set down the 4, and then say, 4 times 2 are 4 

8, and 1 to carry are 9. Set down the 9, and the 'oIZ 
product is 944 as before. 

The method of carrying is the same as in addition. 

EXAMPLES. 

(1.) (2.) (3.) (40 
867901 278904 678741 30219 
1 2 3 

S679U1 120877 
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(5.) (6.) (7.) (8.) 

28432 82798 6789 49604 

8 9 11 12 



227456 595248 

9. A morehant sold 104 yards of cotton sheeting at 9 cents 
a yard : what did he receive for it ? 

10. A farmer sold 309 sheep at four dollars apiece : how 
much did he receive 1 

11. Mrs. Simpkins purchased 149 yards of table linen a 
two dollars a yard : how much did she pay for it ? 

12. What is the cost of 2974 pine-apples at 12 cents 
apiece ? 

13. What is the cost of 4073 yards of cloth at 7 dollars 
a yard ? 

14. What is the cost of a drove of 598 hogs at 11 dollars 
%piece ? 

READING RESULTS. 

50. Spelling, in multiplication, is naming ♦Jie two factors 
which produce the product, as well as the words which in- 
dicate the operation ; whilst the reading consists in naming 
only the word which expresses the final result. 

Analysis.— In multiplying 8325 by 6, we say, operation. 

6 times 5 are 30; then, 6 times 2 are 12 and 3 to 8325 

carry are 15; 6 times 3 are 18 and 1 to carry are 6 

19 J 6 times 8 are 48 and 1 to carry are 49. 49950 

This is the spelling. The reading consists in pronouncing 
only each final word which denotes the result of an operation, 
thus: thirty, Jif teen, nineteen^ forty-nine. 

With a little practice, the pupils will perform the operations 
mentally, and read with great facility, either separately or in 
concert in classes. 

51. WTien the multiplier eoxeeds 12. 
1. Multiply 8204 by 603. 

49. Explain the multiplication of 236 by 4 1 What principles are 
Mtablishcd by this operation 1 

50. Explain the manner of reading the results in \\i<& o'^vtsiil^siA ^ 
<iultij)licati£>ii ^ 

51. Give the rule for iBuitiplicatlon. 
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OPCRATTOll ' 

Analysis.— The multiplicand is to be taken 603 g204. 

times. Taking it 3 times we obtain 24612. tc)X 

When we come to take it 6 hundreds times, ihe ^^*^ 

lowest order of units will be hundreds: hence, 4, 24612 

the first figure of the product, must be written in 49224 

the third place. 4947012 

Note. — The product obtained by multiplying by a single figure 
of the multiplier, is called a partial product. In the above ex- 
ample there are two partial products, 24612 and 49224. The 
sum of the partial products is equal to the result or product sought : 
hence, the following 

Rule — I. Write the multiplier under the multiplicand, 
placing units of the same order in the same column, 

II. Beginning vrith the units* figure, multiply the entire 
multiplicand by each figure of the multiplier ^ ^serving to 
yyrite the first figure of each partial product directly under 
tts multiplier, 

IIL Add the partial products and their sum will be 
the product sought. 

PROOF. 

52. )/^rite the multiplicand in the place of the multipliei 
and find the product as before. If the two products are the 
game, the work is supposed to be right 

Note. — This proof depends on the principle that the product of 
two numbers is the same whichever is taken for the multiplicand 
(Art. 48) ', and also on the fact, that the same error would not be 
jikely to occur in both operations. 



EXAMPLES. 



1. Multiply 354 


by 267. 




OPERATION. 


Multiplicand, 


354 


Multiplier, 


267 




2478 




2124 




708 



PRoor. 
267 
354 

1068 
1335 
801 



Product, 94518 94518 

52. How ffo vou pTO"we mullvvUcidioxi^ 
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2. Multiply 365 by 84 ; also 37864 by 209. 



Iffultiplicand^ 
Multiplier, 



Product, 



(2.) 
365 

84 
1460 
2920 
30660 

(6.) 

46834 

406 

19014604 



(3.) 
37864 
209 



(7) 
679084 
126 



(4.) 
34293 
74 



(8.) 
1098731 
1987 



(6.) 
47042 
91 



4280822 

(9.) 
8971432 
10471 



10. Multiply 12345678 by 32. 

11. Multiply 9378964 by 42. 

12. Multiply 1345894 by 49. 

13. Multiply 576784 by 64. 



14. Multiply 596875 by 144. 

15. Multiply 46123101 by 72. 

16. Multiply 6185720 by 13^ 

17. Multiply 718328 by 96. 



18. Multiply five thousand nine himdred and sixty-five, by 
six thousand and nine. 

19. Multiply eight hundred and seventy thousand six hun- 
dred and fifly-one, by three hundred and seven thousand and 
four. 

20 . Multiply four hundred and sixty-two thousand six hun- 
dred and nine, by itself! 

21. Multiply eight hundred and forty-nine million, six hun- 
dred and seven thousand, three hundred and six, by nine 
hundred thousand, two hundred and four. 



22. Multiply 679534 by 9185. 
23 Multiply 86972 by 1208. 

24. Multiply 1055054 by 570. 

25. Multiply 538362 by 9258. 



26. Multiply 50406 by 8050. 

27. Multiply 523972 by 1527. 

28. Multiply 760184 by 1615. 

29. Multiply 105070 by 3145 



CONTRACTIONS IN MULTIPLICATION. 

63. Contractions in multiplication are short methods of 
finding the product when the multiplier is a composite num- 
bco; 



63. Wh2t are contractions lu mu\V.\p\\ca\\oT»^ 
4 
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CASE I. 

Of Component or Factorsi 

64. A composite number is one that may be produoed by 
the multiplication of two or more numbers, which are caIkU 
components or factors. 

Thus, 2x3=6. Here, 6 is the composite number, and 8 
and 3 are its components or factors. 

The number, 16=8x2: here 16 is a composite number, 
and 8 and 2 are the factors. But since 4x4=16, we may 
also regard 4 and 4 as factors of 16. 

Again, 16=8x2, and 8=4x2=2x2x2: hence, 
16=2x2x2x2: therefore, 16 has also four equail factors 

1. What are the factors of 8? of9? of 10 ? ofl2? ofl41 
of 18? of 24? 

2. What are the factors of 20 ? of 21 ? of 221 of 26 ? of 
25? of 30? 

3. What are the factors of 361 of 421 of44? of 491 of 
66? of 64? of 72? 

4. Let it be required to multiply 8 by the composite num- 
ber 6, of which the factors are 2 and 3. 



8 



1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 



8 
3 3 



1 1 1 
1111 
1 1 1 
1111 

1 1 1 X.g 

1 1 1 U"^ 48 



;J2X8=16 

1) _ -!1- 

1 1 2 48 24 

11 " ' 



K we write 6 horizontal lines with 8 units in each, it if 
evident that the product of 8x6=48 will express the num- 
ber of units in all the lines. 

Let us first connect the lines in sets of two each, as at the 
right ; the number of \mits in each set will then be expressed 
by 8 X 2=16. But there are 3 sets ; hence, the number of 
units in all the sets is 16 X 3=48. 

54. What is a composite numbei ? Is 6 a composite number ! What 
aie its components or factors 1 What are the factors of the composite 
number 16 1 What are the factors of the composite number 12 1 How 
dojrou multiply when the multiplier is a composite number 1 
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Again, if we divide the lines into sets of 3 each, as at the 
left, the niimher of units in each set will be equal to 
8x3=24, and since there are two sets, the whole number 
of units will be expressed by 24 X 2=48. 

Since the product of either two of the three factors 8, 3 and 
2, will be the same whichever be taken for the multipliei 
(48), and since the same principle will apply to that product 
and the other factor, as well as to any additional factor, if 
introduced, it follows that. 

The prodtict of any number of factors vrill be the same 
in whatever order they are multiplied: hence, the following 

Rule. — I. Separate the composite nuraber into itsfacUm. 

II. Multiply the midtiplicand and the partial products 
hff the factors, in successiony and the last product tviU be the 
entire product sought, 

EXAMPLES. 

1. Multiply 327 by 12. 

The factors of 12 are 2 and 6 ; they are also 3 and 4 ; or 
they are 3, 2 and 2. 

For, 2x6 = 12, 3x4=12, and 3x2x2=12. 



2. Multiply 5709 by 48. 

3. Multiply 342516 by 56. 

4. M^tiply 209402 by 72. 



5. Multiply 937387 by 54. 

6. Multiply 91738 by ai. 

7. Multiply 3842 by 144. 



CASE n. 

55. WTien the multiplier is 1, imth any number oj ci- 
phers annexed, as 10, 100, 1000, &c. 

Placing a cipher on the right of a number, is called an- 
nexing it Annexing one cipher increases the unit of each 
place ten times : that is, it changes units into tens, tens into 
hundreds, hundreds into thousands, &;c. ; and therefore in- 
creases the number ten times. 

Thus, the number 5 is increased ten times by annexing one 
cipher, which makes it 50. The annexing of two ciphers 

65. If you place one cipher on the right of a number, what effect has 
il on its Talne 1 If you place two, what effect has it 1 If you place 
three 1 How much will each increase it 1 How do you multi^l^ h^ 
10. 100. 1000. Acl 
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hiereases a number one hundred times ; the annexing of three 
ciphers, a thousand times, k>Q, : hence, the following 

Hi7T.E. — Annex to the mtdtiplicand as inany ciphers oi 
there are in the mtdtiplier, and the numherr so formed toiU 
be the required product. 



EXAMPLES. 



1. Multiply 254 by 10. 

2. Multiply 648 by 100. 

3. Multiply 7987 by 1000. 

4. Multiply 9840 by 10000. 



5. Multiply 3750 by 100. 

6. Multiply 6704 by 10000. 

7. Multiply 2141 by 100. 

8. Multiply 872 by 100000. 



0A6B m. 

56. WJien there are ciphers on the right hand of one m 
both of the factors,. 

In this case each number may be regarded as a composite 
number, of which the significant figures are one factor, and 
1, with the requisite number of ciphers annexed, the other. 

i Let it be required to multiply 3200 by 800. 

OPERATION. 

3200=32x100; and 800=8x100 ; 
Them, 3200 X 800=32 x 100 x 8 X 100 
=32x8x100x100 
=2560000. 
Hence, we have the following 

EuLE. — Omit the ciphers and multiply the signifcani 
figures : then place as many ciphers at the right hand oj 
the product as there are in bothjactors. 



(1.) 

76400 

24 
1833600 



EXAMPLES. 

(2.) 

7532000 
580 



(3.) 

416000 
357000 



148512000000 



4. 4871000x270000. 

5. 296200x875000. 

6. 3456789x567090. 



7. 21200x70. 

8. 359260x304000. 

9. 7496430x695000 



APPLICATIONS IN MXn.llPI0ATION. 

57. The analysis of a practical question, in Multiplication, 
lequires that the multiplier be an abstract number ; and then 
the unit of the product will be the same as the unit of the 
multiplicand. 

Thus, what will 5 yards of cloth cost at 7 dollars a yard? 

Aj^alysis. — ^Five yards of cloth will cost 5 times as much as 

yajd. Sinoe 1 yard of cloth costs 7 doUarSs ^ yards will coal 
5 times 7 dollars, which are 35 dollars ; therefore, 5 yards of cloth 
at 7 dollars a yard, will cost 35 dollars : hence, 

The cost of any number of things is equal to the price 
of a single thing multiplied by the number. 

But we have seen that the product of two numbers will be 
the same, (that is, will contain the same number of units) 
whichever be taken for the multiplicand (Art. 48). Hence, 
in practice, we may multiply the two factors together, taking 
either for the multiplier, arid then assign the paper unit to 
the prod/uct. We generally take the least number for the 
multiplier. 

QUESTIONS FOR PRACTICE. 

1. There are ten bags of coffee, each containing 48 pounds : 
how much coffee is there in all the bags ? 

2. Therb are 20 pieces of cloth, each containing 37 yards, 
and 49 other pieces, each containing 75 yards : how many 
yards of cloth are there in all the pieces ? 

3. There are 24 hours in a day, and 7 days in a week : 
how many hours in a week % 

4. A merchant buys a piece of cloth containing 97 yards, 
at 3 dollars a yard : what does the piece cost him ? 

5. A farmer bought a farm containing 10 fields ; three of 
the fields contained 9 acres each ; three other of the fields 
12 acres each ; and the remaining 4 fields each 15 acres ; 
hiiw many acres were there in the farm, and how much did 
he whole cost at 18 dollars an acre ? 

8. Suppose a man were to travel 32 miles a day : how fax 
would he travel in 365 days ? 

56 When there are ciphers on the rig^ht hand of one or both the fao* 
tors, how do you mahiply 1 

67. What does the analysis of a practical question require \ Konr ^ 
lou find the coft of a siui^le thing 1 How may \l Ve ^u« Vw vl«kc^^^c*^ 
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7. A merchant bought 49 hogsheads of molasses, each 
containing 63 gallons : how many gallons of molasses were 
there in the parcel ? 

8. In a certain city there are 3751 houses. If each house 
on an average contains 5 persons, how many inhabitants are 
there in the city ? 

9. If a regiment of soldiers contains 1128 men, how maiy 
men are there Id an army of 106 regiments 1 

10. If 786 yards of cloth can be made in one day, how 
many yards can be made in 1252 days ? 

11. If 30009 cents are paid for one man's labor on a rail- 
road for 1 year, how many cents would be paid to 814 men, 
each man receiving the same wages ? 

12. There are 320 rods in a mile ; how many rods are 
there in the distance firom St. Louis to New Orleans, which 
is 1092 miles? 

13. Suppose a book to contain 470 pages, 45 lines on each 
page, and 50 letters in each line : how many letters in the 
book? 

14. Supposing a crew of 250 men to have provisions for 
30 days, allowing each man 20 ounces a day : how many 
ounces have they ? 

15. There are 350 rows of trees in a large orchard, 126 
trees in each row, and 3000 apples on each tree : how many 
apples in the orchard ? 

16. What is the cost of 7585 barrels of flour at 7 dollars a 
barrel ? 

17. If a railroad car goes 27 miles an hour, how far will 
it run in 3 days, running 20 hours each day ? How far would 
it run if its rate were 37 miles an hour ? 

18. If 1327 barrels of flour will feed the inhabitants of a 
city for 1 day, how many barrels will supply them for 2 
years ? 

19. A regiment of men contains 10 companies, each com- 
pany 8 platoons, and each platoon 34 men : how many men 
m the regiment ? 

20. Two persons start from the same place and travel in 
tlie same direction : one travels at the rate of 6 miles an 
hour, the other at the rate of 9 miles an hour. If they travel 
8 hours a day, how far will they be apart at the end of 17 
days 1 How far if they travel in opposite directions ? 
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21. The Erie railroad is about 425 miles loug, and cost 66 
tliousand dollars a mile : what was the entire cost of con- 
atruction ? 

22. A drover bought 106 oxen at 35 dollars a head ; it cost 
him 6 dollars a head to get them to market, where he sold 
them at 47 dollars ; did he make or lose, and how much f 

23. The great Illinois Central Railroad reaches fiom 
Chicago to the mouth of the Ohio river, 815 miles : it cost 
23500 dollars a mile : what was its entire cost ? 

24. Mr. Denning's orchard is square and contains 36 trees 
iu a row : each tree yields 4 barrels of apples which he sells 
for 2 dollars a barrel : how much does he get for his crop ? 

BILLS OF PARCELS. 

\ 6^. "When a person sells goods he generally gives with 
&em a bill, showing the amount charged for them, and 
acknowledging the receipt of the money paid ; such bills are 
called BiMs of Parcels, 

New Ytyrlc, Oct, 1, 1854. 
^ James Johnson^ Bought of W. Smith 

4 Chests of tea, of 45 pounds each, at 1 doll, a pound. 

3 Firkins of butter at 17 dolls-, per firkin 

4 Boxes of raisins at 3 dolls, per box - 

36 Bags of coffee at 16 dolls, each ... 

14 Hogsheads of molasses at 28 dolls, each 

Amount, dollarsi 

Received the amount in full. W, Smith. 



Hartfardy Nov. 1, 1854. 

26 James Hughes^ Bought of W. Jones. 

27 Bags of coffee at 14 dollars per bag - - - 
18 Chests of tea at 25 dolls, per chest - - - 
75 Barrels of shad at 9 dolls, per barrel 

87 Barrels of mackerel at 8 dolls, pei barrel - 

07 Cheeses at 2 dolls, each - - 

59 Hogsheads of molasses at 29 dolls, per hog shead, 

Amount, doUan , 

Seceived the amount in full, for W. Jones, . 

per James Cross. 

68 What tf« btUi of parottUt 
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DIVISION. 

69. 1. How many Ts are there in 1 ? How many in 21 
In 3 ? In 4 ? In 5 ? 

2. How many 2's are there in 2 ? 2 in 2 how many times 1 
2 in 4 how many times ? 2 in 6 how many times ? In 8 1 

3. How any 3's in 6 ? 3 in 6 how many times ? 3 a 
? 3 in 12? 3 in 151 3 in 18? 

DIVISION TABLE. 



1 in 


1 


1 time 


5 in 5 


1 time 


9 in 


9 


1 time 


1 in 


2 


2 times 


5 in 10 


2 times 


9 in 


18 


2 times 


] in 


3 


3 times 


6 in 15 


3 times 


9 in 


27 


3 times 


1 in 


4 


4 times 


6 in 20 


4 times 


9 in 


36 


4 times 


I in 


5 


5 times 


6 in 25 


5 times 


9 m 


45 


5 times 


I m 


6 


6 times 


6 in 30 


6 times 


9 in 


54 


6 times 


I m 


7 


7 times 


6 in 35 


7 times 


9m 


63 


7 times 


1 in 


8 


8 times 


5 in 40 


8 times 


9 in 


72 


8 times 


1 in 


8 


9 times 


5 in 45 


9 times 


9 in 


81 


9 times 


2 in 


2 


1 time 


6 in 6 


1 time 


10 in 


10 


1 time 


2 in 


4 


2 times 


6 in 12 


2 times 


10 in 


20 


2 times 


2 in 


6 


3 times 


6 in 18- 


3 times 


10 m 


30 


3 times 


2 in 


8 


4 times 


6 in 24 


4 times 


10 in 


40 


4 tunes 


2 in 


10 


5 times 


6 in 30 


5 times 


10 in 


50 


5 times 


2 in 


12 


6 times 


6 in 36 


6 times 


10 in 


60 


6 times 


2 in 


14 


7 times 


6 in 42 


7 times 


10 in 


70 


7 times 


2 in 


16 


8 times 


6 in 48 


8 times 


10 in 


80 


8 times 


2 in 


18 


9 times 


6 in 54 


9 times 


10 in 


90 


9 times 


3 in 


3 


1 time 


7 in 7 


1 time 


11 in 


11 


1 time 


3 in 


6 


2 times 


7 in 14 


2 times 


11 in 


22 


2 times 


3 in 


9 


3 times 


7 in 21 


3 times 


11 in 


33 


3 times 


3 in 


12 


4 times 


7 in 28 


4 times 


11 in 


44 


4 times 


3 in 


15 


5 times 


7 in 35 


5 times 


11 in 


55 


5 times 


3 in 


18 


6 times 


7 in 42 


6 times 


11 m 


66 


6 tunes 


3 in 


21 


7 times 


7 in -49 


7 times 


11 in 


77 


7 times 


3 in 


24 


8 times 


7 in 66 


8 times 


11 in 


88 


8 times 


3 in 


27 


9 times 


7 in 63 


9 times 


11 hi 


99 


9 tunes 


4 in 


4 


1 time 


8 in 8 


1 time 


12 ^ 


12 


1 tunes 


4 m 


8 


2 times 


8 ill 16 


2 times 


12 m 


24 


2 times 


4 in 


12 


3 times 


8 in 24 


3 times 


12 in 


36 


3 times 


4 in 


16 


4 times 


8 in 32 


4 times 


12 in 


48 


4 times 


4 in 


20 


5 times 


8 in 40 


5 times 


12 m 


60 


5 times 


1 4 in 

4 in 


24 


6 times 


8 in 48 


6 times 


12 in 


72 


6 times 


28 


'7 times 


8 in 56 


7 times 


12 in 


84 


7 tunes 


4 in 


32 


8 times 


8 in 64 


8 times 


12 in 


96 


8 times 


) 4iu 


30 


y times 


8 in 72 


times 


12 in 


108 


9 times J 



EIMFLE NUMISEBS. SI 

QUESTIONS. 

-. If 12 apples be equally divided among 4 boys, how 
nany will each have ! 

Analysis.— Since 12 apples are to be divided equally between 
L boys, one boy will have as many apples as 4 is contained times 
in ISI, which is 3 ; therefore, if 12 apples be equally divided be- 
tween 4 boys, each will have 3 apples. 

2. If 24 peaches be equally divided among 6 boys, how 
many will each have ? How many times is 6 contained in 
24? 

3. A man has 32 miles to walk, and can travel 4 miles an 
hour, how many hours will it take him ? 

4. How many yards of cloth, at 3 dollars a yard, can you 
buy for 24 dollars ? 

Analysis. — Since the cloth is 3 dollars a yard, you can buy as 
many yards as 3 is contained times in 24, which is 8 : therefore, 
you can buy 8 yards. 

5. How many oranges at 6 cents apiece can you buy fox 
42 cents ? 

6. How many pine-apples at 12 cents apiece can you buy 
for 132 cents? 

7. A farmer pays 28 dollars for 7 sheep : how much is 
that apiece? 

Analysis. — Since 7 sheep cost 38 dollars, one sheep will cost as 
many dollars as 7 is contained times in 28, which is 4 ; therefore, 
each sheep will cost 4 dollars. 

8. If 12 yards of muslin cost 96 cents, how much does 
1 yard cost 1 ^ - 

9. How many lead' pencils could you buy for 42 cents, if 
they cost 6 cents apiece ? ) 

10. How many oranges could you buy for 72 cents, if they 
cost 6 cents apiece 1 /^ 

11. A trader wishes to pack 64 hats in boxes, and can put 
but 8 hats in a box : how many boxes does he want 1 

12. K a man can build 7 rods of fence in a day, how long 
will it take him to build 77 rods ? 

13. If B. man pays 56 dollars for seven yaoKlF of clotli, liow 
nuoh ill that a yard 1 
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14. Twelve men receive 108 dollars for doing a piece of 
work : how much ck)es each one receive ? 

15. A merchant has 144 dollars with which he is going tfl 
buy cloth at 12 dollars a yard ; how many yards can he pur- 
chase? 

16. James is to learn forty-two verses of Scripture in a 
ycek : how much must he learn each day ? 

17. How many times is 4 contained in 50, and how iDaay 
over? 

rRINCIPLES AND EXAMPLBS. 

60. 1. Let it be required to divide 86 by 2. 

Set down the number to be divided and write 
the other number on the left, drawing a curved 
line between them. Now there are 8 tens and 
6 units to be divided by 2. We say, 2 in 8, 4, § 
timesj which being tens, we write it in the tens '^ 
place. We then say, 2 in 6, 3 times, which q 
being units, are written in the units' place. 2) 
The result, which is called a quotient^ is there- ~ 
fore, 4 tens and 3 units, or 43. 



OPJERATIOV. 



no 
S 

_86 

"43 quolie't 



OPVHATIOII 

3)729 
243 



2. Let it be required to divide 729 by 3. 
Analysis. — We say, 3 in 7, 2 times and 1 over. 

Set down the 2, which are hundreds, under the 7. 

But of the 7 hundreds there is 1 hundred, or 1 tens, 

not yet divided. We put the 10 tens with the 2 

tens, making 12 tens, and then say, 3 in 12, 4 times, and write tb^ 

4 of the quotient in the tens' place ; then say, 3 in 9, 3 times 

The quotient, therefor^, is 243. 

3. Let it be required to divide 466 by 8. 
Analysis. — We first divide the 46 tens 

by 8, giving a quotient of 5 tens, and 6 tens 
over. These 6 tens are equal to 60 units, 
to which we add the 6 in the units' place. 
We then say, 8 in 66, 8 times and 2 over; 
hence, the quotient is 58, and 2 over, which 
we call a remainder. ■ This remainder is 
written after the last quotient figure, and 
the 8 placed under it j the quotient is read, 
58 and 2 divided hy 8. 

60. Ex. 1. — When you divide 8 tens by 2, is the unit of the quotient 
teiur or aniUf 1 Whcu G units are divided bv 3, what is the unit I 



OPERATIOM. 

8)466 

(>8-2 jremain. 



58| quotient 



SIMPLE NUMIi£K6. 69 

Ahjlltsis. — In the first example, 86 is divided into 2 equal parts, 
and the quotient 43 is one of the parts. If one of the equal parts 
be multiplied by the number of parts 2, the product will be 86, the 
number divided. 

In the third example, 466 is divided into 8 equal parts, and two 
units remain that are not divided. If one of the equal parts, 58, 
bo multiplied by the number of parts, 8, and the remainder 2 be 
aided to the product, the result will be equal to 466, the number 
di\ided. 

61. Division is the operation of finding foom two numhen 
a. third J which multiplied by the firsts will produce the second. 

The first number, or number by which we divide, is called 
the divisor. 

The second number, or number to be divided, is called the 
dividend. 

The tki]^ number, or result, is called the qtiotient. 

The quotient shows how many times the dividend contains 
the divisor. 

If anything is left after division, it is called a remainder, 

62. There are three parts in every division, and sometimes 
four : 1st, the dividend ; 2d, the divisor ; 3d, the quotient ; 
and 4th, the remainder. 

There are three signs used to denote division ; they are the 
following : 

18-^4 expresses that 18 is to be divided by 4. 
■M- expresses that 18 is to be divided by 4. 
4)18 expresses that 18 is to be divided by 4. 
When the last sign is used, if the divisor does not exceed 
12, we draw a line beneath, and set the quotient under it. Jf 
the divisor exceeds 12, we draw a curved line on the right of 
the dividend, and set the quotient at the right. 

2.— Wlien the seven hundreds are divided by 3, what is the unit o 
Ibe quotient 1 To hovi many tens is the undivided hundred equ^J 
VHieu the 12 tens are divided by 3, what is the unit of the quotient . 
When the 9 units are divided by 3, what is the quotient 1 

3. — How is the division of the remainder expressed! Read the 
quotient. If there be a remainder after division, how must it be written ? 

61. What is division] What is the number to be divided called? 
What is the number called by which we divide 1 WTiat is the answei 
called] What is the number called which is left] 

62. How many parts are there in division] Name them. How 
.HAiiy 8itrni= »ire there ui divi^imi '' Mukt* hi\\\ u^wo vWvvv 
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SHORT DIVISION. 

63. Short Division is the operation of di\idinn 
work is performed mentally, and the results on 
own. It is limited to the cases in which the divi 
xceed 12. 

Let it be required to divide 30456 by 8. 
Analysis. — We first say, 8 in 3 we cannot. Then, 
in 30, 3 times and ^ver ; then, 8 in 64, 8 times ; 
then 8 in 5, times ; then, 8 in 56, 7 times : hence, 

Rule L — Write the divisor on the hft of the 
Beginning at the left, divide each figure of the d 
the divisor^ and set each qiiotient figure under its rf. 

II. If there is a remainder, after any divi.sioti, a 
the next figure of the dividend, and divide as befm^e 

III. If any dividend is less than the dinsor, writ^ 
quotient figure and annex the next figure of the dli 
a new dividend. 

TV. If there. is a remainder, after dividing the L 
set the divisor under it, and annex tite result to thi 

Proof. — Multiply the divisor by the quotient, a 
product add the remainder, when there is one ; if 
is right the result will be equal to the dividend 

EXAMFLES. 

(1.) (2.) (3.) ( 

3)9369 4)73684 5)673420 6)8 

Ans. 3123 18421 134684 "i; 

3 4 _r 5 _ 

Proof. 9369 73684 673420 8 

5. Divide 86434 by 2: 13. Divide 234567^ 

14. Divide 570196: 

15. Divide 6789761 

16. Divide 7543621 

17. Divide 6741891 

18. Divide 140496y 

19. Divide 274780^ 
20 Divide 167J84:. 



6. Divide 416710 by 4. 

7. Divide 64140 by 5. 

8. Divide 278948 by 6. 

9. Divide 95040522 by 6. 

10. Divide 75890496 by 8. 

11. Divide 6794108 by 3. 

12. Divide 21090431 by 9. 
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21. A man sold his farm for 6756 dollars, and divided the 
anicnmt equally between his wife and 5 children : how much 
did each receive ? 

22. There are 576 persons in a train of 12 cars : liow 
many are there in each car 1 

23. If a to-WTiship of land containing 2304 acres be equally 
ivided between 8 persons, how many acres will each have ? 

24. If it takes 5 bushels of wheat to make a barrel of flour, 
how many barrels can be made from 65890 bushels ? 

25. Twelve things make a dozen : how many dozens are 
there in 2167284 ? 

26. Eleven persons are all of the same age, and the sum 
of their ages is 968 years : what is the age of each ? 

27. How many barrels of flour at 7 dollars a barrel can be 
bought for 609463 dollars ? 

28. An estate worth 2943 dollars, is to be divided equally 
between a father, mother, 3 daughters and 4 59118 : what is 
the portion of each ? 

29. A county contains 207360 acres of land lying in 9 town- 
Bhips of equal extent : how many acres in a township ? 

30. If 1 1 cities contain the same number of inhabitants, 
and the whole number is equal to 3800247 : how many will 
there be in each f 

FRACTIONS. 

64. 1. If any nimiber or thing be divided into two equal 
parts, one of the parts is caQed one-half , which is written 
thus; ^. 

2. If any number is divided into three equal parts, one of 
the parts is called one-third, which is written thus ; J ; two 
of the parts are called two-thirds^ and written thus ; f . 

3. If any number is divided into four equal parts, one of 
the parts is called one-fourth, which is written thus ; \ ; two 
of the parts are called two-fourths, and are written thus ; f ; 
.three of them are called three-fourths, and written f ; and 
sbnilar names are given to the equal parts into which any 
number may be divided. 

63. VHiat is short division T How is it generally perfuraiodi Gw« 
the nile. Hnw il<» v»u prove §hort diviBum \ 
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4. If a number is divided into five equal parts, what is <ma 
of the parts called ? Two of them ] Three of them ? Four 
of them ? 

5. If a number is divided into 7 equal parts, what is one 
of the parts called ? What is one of the parts called when 
it jj divided into 8 equal parts ? When it is divided into 9 
equal parts ? When it is divided into 10 ? When it is divided 
into 11 ? When it is divided into 12 ? 

6. What is one-half of 21 of4? of6? of 8? of 10? of 121 
of 14? of 16? of 18? 

7. What is one-third of 3 ? What are two-thirds of 3 ? 

Anaxysis. — Two-thirds of three are two times one-third of 
tliree. One-third of three is 1 ; therefore, two-thirds of three are 
two times 1, or 2. 

Let every question be analyzed in the same manner. 

What is one-third of 6 ? 2 thirds of 6 ? One-third of 9? 
2 thirds of 9 ? One-third of 12 ? two-thirds of 12 ? 

8. What is one-fourth of 4 ? 2 fourths of 4 ? 3 fourths of 4 ? 
What is one-fourth of 8 ? 2 fourths of 8 ? 3 fourths of 8. ? What 
is one-fourth of 1 2 ? 2 fourths of 1 2 ? 3 fourths of 1 2 ? One- 
fourth of 16 ? 2 fourths of 16 ? 3 fourths ? 

9. What is one-seventh of 7 ? What is 2 sevenths of 7 ? 5 
sevenths ? 6 sevenths ? What is one-seventh of 14 ? 3 sev- 
enths ? 5 sevenths ? 6 sevenths ? What is one-seventh of 21 ? 
of 28 ? of 35 ? 

10. What is one-eighth of 8 ? of 16 ? of 24 ? of 32 ? of 
40 ? of 56 ? 

1 1 . What is one-ninth of 9 ? 2 ninths ? 7 ninths ? 6 ninths 1 
5 ninths? 4 ninths? What is one-ninth of 18 ? of 27? of 
64? of 72? of 90? of 108? 

12. How many halves of 1 are there in 2 ? 

Analysis. — There are twice as many halves in 2 %s there are 
m 1. There are two halves in 1 ; therefore, there ore 2 times 2 
halves in 2, or 4 halves. 

13. How many halves of 1 are there in 3 ? In 4 ? In 5? 
In 6? In 8? In 10? In 12? 

14. How many thirds are there in 1 ? How many thirds 
of 1 in 2 ? In 3 ? In 4 ? In 5 ? In 6 ? In 9 ? In 12? 

15. How many fourths are therp in 1 ? H^^v many fouBtiu 
vf J iui^? Iu4 7 In 6 \ \u 10 ' lu \2 ? 



FHAOTIONS. 63 

16 How many fifths are there in 1 1 How many fifths of 

I are there in 2 ? In 3 ? In 6 ? In 7 ? In 11? In 12 ? 

17. How many sixths are there in 2 and one-sixth ? In 3 
and 4 sixths ? In 5 and 2 sixths ? In. 8 and 5 sixths ? 

18. How many sevenths of 1 are there in 2 ? In 4 and 3 
Bcvenths how many ? How many in 5 and 5 sevenths ? In 
5 and 6 sevenths ? 

19. How many eighths of 1 are there in 2 ? How many 
in 2 and 3 eighths ? In 2 and 5 eighths ? In 2 and 7 eighths! 
In 3 ? In 3 and 4 eighths ? In 9 ? In 9 and 5 eighths'? In 
10? In 10 and 7 eighths? 

20. How many twelfths of 1 are there in 2 ? In 2 and 4 
twelfths how many ? How many in 4 and 9 twelfths ? How 
many in 6 and 10 twelfths ? In 6 and 9 twelfUis ? In 10 and 

II twelfths'? 

21. What is the product of 12 multiplied by 3 and one 
naif, (which is written 3 J) ? 

Analysis. — Twelve is to be taken 3 and one-half times (Art 
45). Twelve taken ^ times is 6; and 12 taken three times is 36* 
therefore, 12 taken Si times is 42. 

22. What is the product of 10 multiplied by 51 1 

23. What is the product of 12 multiplied by 3| 1 

24. What is the product of 8 multiplied by 4^ 1 

25. What will 9 barrels of sugar cost a+ 2-| dollars a 
barrel ? ^ ^ 

Analysis. — Nine barrels of sugar will cost nine times as 
oiuch as 1 barrel. If one barrel of sugar costs 2J dollars, 9 
barrels will cost 9 times 2i dollars, which are 24 dollars. For, 
2 thirds taken 9 times gives 18 tliirds, which are equal to 6 ; then 
9 times 2 are 18, and 6 added gives 24 dollars. 

26. What will 6 yards of cloth cost at 5f dollars a yard I 

27. What will 12 sheep cost at 4-J dollars apiece ? 

28. What will 10 yards of calico cost at 9f cents a yard? 

29. What will 8 yards of broadcloth cost at 7f dollan 
a yard ? 

30. What will 9 tons of hay cost at 9f dollars a ton? 

31. How many times is 2 J contained in 10 '? 

Analysis. — Two and one-half is equal to 5 halves ; and 10 is 
equal to 20 halves ; then, 5 halves is contained in ^^ Vi^^^s. ^ 
tiiucfi : henoe. 
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In aU similar qiiestions change the divisor and dividend 
to the same fractional unit, 

32. How many yards of cloth, at 3^ dollars a yard, can 
you buy for 14 dollars ? how many for 21 dollars ? 

33. If oranges are 3^^ cents apiece^ how many can you buy 
for 20 cents 1 

34. If 1 yard of ribbon costs 2J cents, how many yards 
can you buy for 12 cents ? 

35. If 1 yard of broadcloth costs 3 J dollars, how many 
yards can be bought for 33 dollars ? 

36. If 1 pound of sugar costs 4^ cents, how many pounds 
can be bought for 36 cents % 

37. How many times is 5\ contained in 44 ? 

38. How many times is 2f contained in 24 1 

39. How many lemons, at 2|^ cents apiece, can you buy 
for 32 cents ? 

40. How many yards of ribbon, at If cents a yard, cafl 
you buy for 12 cents \ 

LONG DIVISION. 

65. Long Divis?ion is the operation of finding the quotieat 
of one number divided by another, and embraces the case of 
Short Division, treated in Art. 63. 

1. Let it be re<][uired to divide 7059 by 13. . 

Analysis. — The divisor, 13, is not 
cr:AiuiUied in 7 thousands; therefore, oferatioh. 

Uure are no thousands in the quotient. ol «• , ^ ^ 

We then consider the to be annex- §"2 3.^ "§ g r§ 

ed to the 7, inaking 70 hundreds, and HffiHJi t§HP^ 

call this a partial dividend. - «v- n >^ o / /; a ^3 

The divisor, 13, is contamed in 70 ^^)' u o y ^ o 4 — ^ 
hundreds, 5 hundreds times and some- ^ ^ 

thing over. To find how much over, 
multiply 13 by 5 hundreds and subtract 
the product 65 from 70, and there vrill 
remain 5 hundreds, to which bring 
down the 5- tens, and consider the 55 
tens a new partial dividend. 

' I 

6^. What is long division 1 Does it embrace the case o^ short dk-"^' 
eioD f What is a partial diviJeiid 1 
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ThexL 13 ifl oontained in 55 tens, 4 tens times and somoching 
over. Multiply 1 3 by 4 tens and subtract the product^ 52, fr(»ra 
55, and to the remainder 3 tens bring down the 9 units, and con- 
sider the 39 units a new partial dividend. 

Then, 13 is contained in 39, 3 times. Multiply 13 by 3, and 
lubtract-the product 39 from 39, and we find that nothing remains. 

66. Proof. — Each product that has arisen firom multiply- 
ng the divisor by a figme of the quotient, is a partial product 
and the sum of these products is the product of the divisor 
and quotient (Art. 51, Note). Each product has been taken, 
separately, from the dividend, and nothing remains. But, 
taking each product away in succession, leaves the same re- 
mainder as would be left if their sum were taken away at 
once. Hence, the nimiber 543, when multiplied by the 
divisoi, gives a product equal to the dividend : therefore, 543 
is the quotient (Art. 61) : hence, to prove division. 

Multiply the divisor by the quotient and add in the remain^ 
der^ifany. If the work is rights the result mil he the game 
as the dividend, 

67. Let it be required to divide 2756 by 26. 

We first say, 26 in 27 once, and place 1 in operation. 

the quotient. Multiplying by 1, subtracting, 26)2756(106 

and bringing down the 5, we have 15 for the 26 

first partial dividend. We then say, 26 in 15, *Tv^ 

times, and place the in the quotient. We J^^ 

then bring down the 6, and find that the divisor ^^^ 
is contained in 156, 6 times. 

If any one of the partial dividends is less than the divisor, write 

for the quotient figure, and then bring down the next figure, 
forming a new partial dividend. 

Hence, for Long Division, we have the following 

KuLE. — I. Write the divisor on the left of the dividend, 

II. Note the fewest fgures of tJie dividend, at the leftt 

^t ivill contain the divisor, and set the quotient figure at 

the right. 

66. What is a partial product ^ What is the sum of all the partial 
products equal to '! How do you prove division 1 

67. What do you do if any partial dividend is less iVivaiitVA do:T\SKSi\ 
What is the rule for long diviaion 1 

6 
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68. PRINCIPLES RESULTING FROM DIVISION. 

NoTzs. — Isi. When the divisor is 1, the quotient will be equal 
to the dividend. 

2^. When the divisor is equal to the dividend, the quotiwit 
will be 1. 

3d. When the divisor is less than the dividend, the quotient 
will be greater than 1. The quotient will be as many times 
greater than 1, as the dividend is times greater than the divisor. 

Ath. When the divisor is greater than the dividend, the quotient 
will be less than 1. The quotient will be such a part of 1, as 
the dividend is of the divisor. 

PROOF OF MULTIPLICATION. 

69. Division is the reverse of multiplication, and they 
prove each other. The dividend, in livision, corresponds to 
the product in multiplication, and tLu divisor and quotient to 
the multiplicand and multiplier, which are factors of the pro- 
duct : hence, 

// the j;n- '•■!■■• -^t r.f two numbers be divided by the multiplir 
ca-'d, the qv.vti./i; will bp the nr^^ftpUer ; or^ if it be divided 
i^y '4£ multiplier^ the ^,' jtierti W'^l '• tlie multiplicand, 

-- EXAMrLL. 

3679 Multiplicand. 3679)1203033(327 

327 Multiplier. 11037 



25753 9933 

7358 7358 



11037 25753 

1203033 Product. 25753 

2. The multiplicand is 61835720, and the produce* 
816233 5040 : what is the multiplier? 

3. The multipher is 270000 ; now if the product b^ 
1315170000000, what will be the multijilicand ? 

4. The product is 6»959488, the multiplier 96 : what i^ 
the multiplicand ? 

5. The imiltiplier is 1440, the product 10264849920 - 
what is the multiplicand ? 

6. The product is 6242102428164, the multiplicatt^ 
6795634 : what is the multiplier ? 
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OOMTSACmONS IN MULTrPLIOATIOB, 



73. To multiply by 125. 
1. Multiply 375 by 125. 

Analysis. — Annexing three ciphers to the mul- oferatioh. 

tiplicand, multiplies it by 1000: but 125 is but 9 )375000 
one-eighth of one thousand : hence, 46875 

Annex three ciphers and divide the result by 8. 

EXAMPLES. 

1. Multiply 29632 by 125. I 3. Multiply 9T0406 by 126. 

2. Multiply 8796704 by 125. | 4. Multiply 704294 by 125. 

74. By reversing the last four processes, we have the fiwi 
following rules : 

1. To divide any number by 25 ; 

Multiply the number by 4, and divide the product by lOd 

2. To divide any number by 12^. 

i»r." j7,V \ '-. ..il r hf 8. and divide the product by 100. 
.-. To (jividj n:iy miTriber l-;- ^J.'^J : 

Itifli/ :hc nurriZcr byZ,-: ^ divide the produrt by 100. 
4. To divide any nuiiJ)er by I 15 : 
Multiply by 8, and divide ti^ product by 1000. 



EXABIPLES. 



3175 by 25. 
106725 by 25. 
2187600 bv 25. 
2426225 by 25. 
1762405 bv 25. 
4075 bv 12^. 
SodO bV 12|. 



Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 50262| by 



9. Divide 880300 by I2i 

10. Divide 22500 by 33}. 

11. Divide 654200 by 33}. 

12. Divide 7925200 by 33}. 
13.%Divide 4036200 by 33}. 

14. Divide 93750 by 125. 

15. Divide 3007875 by 125 

16. Divide 675S625 by I25i 



70. What is the rule for multiplying by 25 T 

71. What is the rule for luuliiplyiuir by 12 j t 

72. What is the rule for luullij-Iyinir by 33^ ! 

73. What is the rule for mullivV^^St ^^ ^"^^^ 
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CONTRACTIONS IN DIVISION, 

75. Contractions in Division are short methods of finding 
iKe quotient, when the divisors are composite numbers. 

OASB I. , 

76 Wlien the divisor ts a composite number. 

I. L(it it be required to divide 1407 dollars equally amon 
21 men. Here the factors of the divisor are 7 and 3. 

Analysis. — Let the 1407 dollars 

be first divided into 7 equal piles. operation. 

Each pile will contain 201 dollars. 7)1407 

Let each pile be now divided into 3 gTgoT i^t quotient. 

equal parts. Each part will contain i ^ 

67 dollars, and the number ol parts 67 quotient sought, 
will be 21 : hence the following 

Rule. — Divide the dividend by one of the factors of the 
divisor ; then divide the quotient, thtis arising, by a second 
factor, and so on, till every factor has been used as a divisor : 
th last quotient will be the answer, ^ 

EXAMPLES. 

Divide the following numbers by the factors ; 



1. 1260 by 12=3x4. 

2. 18576 by 48=4x12. 

3. 9576 by 72 = 9x8. 

4. 19296 by 96 = 12x8. 



5. 55728 by 4x9x4=144. 

6. 92880 by 2x2x3x2x2. 

7. 57888 by 4x2x2x2. 

8. 154368 by 3x2x2. 



Note. — It often happens that there are remainders after some 
of the divisions. How are we to find the true remainder ? 



74. — 1. What is the nile for dividing by 25 1 

2 What is the rule for dividing by 12^ ? 

3 What IS the rule for Jividing by 33^ ? 
4. What is the rule for dividing by 12.5 ? 

TS- What are contractions in division 1 What is a composite num- 
berl . 

76. What is the rule for division when the divisor is a composite 
number 1 
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77. Let it be required to divide 751 grapes into 16 eqii»J 
parts. I 

r 4)751 
4X4=16 -j 4)187 .... 3 first remaiuder. 
1^ 46. . . 3x4=12 
3 

15 true rem. Ans, 46{|» 

Note. — The factors of the divisor 16, are 4 and 4. 

Analysis. — If 751 grapes be divided by 4, there will be 187 
bunches, each containing 4 grapes, and 3 grapes over. The unit 
of 187 is one bunch ; that is, a unit 4 times as great as 1 grape. 

If we divide 187 bunches by 4, we shall have 46 piles, each 
containing 4 bunches, and 3 bunches over : here, again, the unit 
of the quotient is 4 times as great as the unit of the dividend. 

If, now we 'v^'ish to find the number of grapes not included in 
the 46 piles, we have 3 bunches with 4 grapes in a bunch, and 
3 grapes besides : hence, 4 x 3 = 12 grapes ; and adding 3 
grapes, wc have, a remainder, 15 grapes; therefore, to find the 
remainder, in uiiiis of the given dividend : 

^^ Multiply the last remainder by the last divisor but anet 
and afld^n ik^ •preceding remainder : 

II. Multiply this restdt by the. next preceding divisoft 
and add in the remainder, and so on, till you reach th 
unit of the dividend. 

EXAMPLES. 

1. Let it be requirea to divide 43720 by 45. 
r 3) 43720 
45=3x5x3 ^^ 5)14573 ^| = lstrein. 1x5+3=8; 
3)2914. . 3 =2d rem. 8x3 + 1=25 
971 . l=3d rem. 25 tme rem. 

Divide the following numbers by the factors, for the divisors : 

6. 1913578 by 7x2x3 = 42 



2. 956789 bv 7x8 = 56. 

3. 4870029 bj 8x9 = 72. 

4. 674201 by 10x11 = 110. 

5. 445767 by 12x12 = 144. 



7. 146187by3x5x7 = 105 

8. 26964 by5x2xll = llQ 

9. 93696 by3x7xll=:r231 



77. Givo the rule for the remainder. 
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78. When the IHvisor is 10, 100, 1000, ^c. 

Analysis. — Since any number is made up of units, tims, hun- 
ireoB, &c. (Art. 28), the number of tens in any dividend will 
denote how many times it contains 1 ten, and the units will be the 
Cfimiinder. The hundreds will denote how many times the dpivi 
dim ocntains 1 hundred, and the tens and units will be the remain 
cI.t; and similarly, when the divisor is 1000, 10000, &c. ; hence, 

CV "iff from the right hand as many figures as there are ciphers t? 
tJu iivisor — the figures at the left will he the quotient^ and those a 
the fight, the remainder: 

EXAMPLES. 

1. Divide 49763 by 10. I 3. Divide 496321 by 1000. 

2. Divide 7641200 by 100. | 4. Divide 64978 by 10000. 

CASE III. 

79l When there are ciphers on the right of the divisor, 
1. Let it be required to divide 673889 by 700. 
Analysis. — We may regard the operation. 

divisor as a composite number, of 7100)673|89 
which Jie factors are 7 and 100. K^ — ^ romoina ^^ 

We fir* divide by 100 by striking ^^'' f remam^^^ 

off the ^9, and then find that 7 is J^ truexemain. 

wntaind in the remaining figures, jins, 96^^^, 

96 times, with a remainder of 1 ; 

this remdnder we multiply by 100, and then add 89, forming the 
true remiinder 189 : to the quotient 96, we annex 189 divided by 
700, for tie entire quotient : hence, the following 

Rule I. — Cut off the ciphers hy a line, and cut off the 
tame nunher of figures from the right of the dividend, 

II. JDinde the remaining figures of the dividend hy the 
remaining figures of the divisor^ and annex to the remainder y 
if there be one, the figures ciU off from the dividend: this wiU 
form the t^Tie remainder. 
J examples. 

1. DivUe 8749632 by 37000. 

78. How h you divide when the divisor is 1 with ciphers annexed! 
Give the reaat>n of the rule ? 

79. How di you divide when there are ciphers on the right * (he 
divisor ? Hov do you form the true remainder ? 
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37|000)8749|632(236 
74 

134 Ans. 236J^ 

111 



239 
222 
17 
Divide the following numbers : 

2. 986327 by 210000. 

3. 87G0O0 by 6000. 

4. 36599503 by 400700. 



5. 5714364900 by 86500. 

6. 18490700 by 73O00. 

7. 70807149 by 31530. 



APPLICATIONS. 

80. Abstractly, the object of division is to find from tw 
given numbers a third, which, multiplied by the fiist, wil 
produce the second. Practically, it has three objects 

1. Knowing the number of things and their entire cost, t< 
fuid llie \)v\-?o of a single thing : 
^ 2. Kn';WMiL' 'lie entire cr.st of a number of things and th< 
p*'ice oi a sintiio thing, to lind the number of things 

0. To CWulc any number oj' things into a given niimbei ol 
equ;i] p.'U'ts. 

Fux these cases, we have from the previous principle 
(page 57), the follo\iang 

RULES. 

1. Divide the entire cost by the numher of the things, 
the quotient vrill be the price of a single thing. 

II. Divide the entire cost by the price of a single thdng: 
the quotient will be the number of things, 

III. Divide the whole mimber of things by the numher nj 
parts into which they are to be divided : the quotient vA 
be lh,z numher in each part. 

QUESTIONS INVOLVING THE PRETIOUS RU-J:8. 

I. Mr. Jones died, leaving an estate worth 45C0 dollars, ti 
be divided equally between 3 daughtei^ and 2 sons : wha 
was the share of each ? 

SO Wha \s the object of divisioiv, a.l)slxactly \ How itany objects Iw 
it, practically ^ Name the three 6b}ccVB. 0\Ne\.Yiftivi\fe%^a\SXJ%^\^««s«« 
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2. What number must be multiplied by 124 to produce 
40796 ? 

3: The sum of 19125 dollars is to be distributed equally 
among a certain number of men, each to receive 425 dollars : 
how many men are to receive the money 1 

4. A merchant has 5100 pounds of tea, and wishes to pack 
it in 60 chests : how much must he put in each chest ? 

5. The product of two numbers is 51679680, and one of 
the factors is 615: what is the other factor ? v 

6^ Bought 156 barrels of flour for 1092 dollars, and sold 
the same for 9 dollars per barrel : how much did I gain 1 

7. Mr. James has 14 calves worth 4 dollars each, 40 sheep 
worth 3 dollars each ; he gives them all for a horse worth 
150 dollars : what does he make or lose by the bargain ? 

tf. sdr. Wilson sells 4 tons of hay at 12 dollars per ton. 
80 bushels of wheat at 1 dollar per bushel, and takes in 
pay melt a horse worth 65 dollars, a w^agon worth 40 dollars, 
and the rest in cash : how much money did he receive ? 

9. How many pounds of collee, worth 12 cents a pound, 
must be given for 368 pounds of sugar, worth 9 cents a 
pound ? 

10. The distance around the earth is computed to be about 
25000 mL^es : how long would it take a man to travel that 
distance, supposing him to travel at the rate of 35 miles a 
day? 

U. If 600 barrels of flour cost 4800 dollars, what will 
2172 barrels cost ? 

12. If the remainder is 17, the quotient 610, and the divi- 
dend 45767, what is the divisor ] 

13. The salary of the President of the United States is 
26000 dollars a year : how much can he spend daily and 
Mive of his sakry 4925 dollars at the end of the year ? 

14. A farmer purchased a -farm for which he paid 18050 
dollars. He soki 50 acres for 60 dollars an acre, and the re- 
niainder st(X)d laim in 50 dollars an aore : how much land 
did he purchase ? 

15. There ar4 31173 verses in the Bible: how many 
verses must be read each day, that it may be read through 
in a year? 

16. A farmer wishes to exchange 250 bushels of oats at 
42 cents a bushel, for flour at 7 doUaiB pei Wnd •.Vonj xasss^ 
UrreJ^ wiJl he receive ? 
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17. The owner of an estate sold 240 acres of land and had 
312 acres left : how many acres had he at first? 

18. Mr. James bought of Mr. Johnson two farms, one ocu- 
taining 250 acres, for which he paid 85 dollars per acre ; the 
second containing 175 acres, for which he paid 70 dollars ui 
acre ; he then sold them both for 75 dollar? an acre : did h 
make or lose, and how much 1 

19. A farmer has 279 doUare with which he wishes to boy 
cows at 25 dollars, sheep at 4 dollars, and pigs at 2 dollan 
apiece, of each an equal number : how many can he buy cf 
each sort 1 

20. The sum of two niunbers is 3475, and the smaller is 
1162: what is the greater ? 

21. The difference between two numbers, 1475, andtbe 
greater number is 5760 : what is the smaller] 

22. If the product of two numbers is 346712, and one of 
the factors is 76 : what is the other factor 1 

23. If the quotient is 482, and the dividend 135442: what 
is the divis<jr I 

24. A gontliinan bou*i[ht a house for two thousand twenty* 
ii\o dollars, and i'lirjiished it ibr seven hundred and six dd- 
]«-.- ; ' -^ i^-i'ui at one time one lliousand and ten dollars, and 
at aiiothti t:!iie twelve hundred and seven dollars : howmadi 
remained unpaid ? 

25. At a certain election the whole number of votes cast 
for two opposing candidates was 12672 : the successful can- 
didate received 316 majoiity : how many votes did each le- 
ceive 1 

26. Mr. Place purchased 15 cows ; he sold 9 of them foi 
35 dollars apiece, and the remainder for 32 dollars apiece, 
when he found that he had lost 123 dollars : how much did 
he pay apiece for the cows 1 

27. Mr. Gill, a drover, purchased 30 head of cattle at 64 
dollars a head, and 88 sheep at 5 dollars a head ; he sold the 
cattle at one-quarter advance and the sheep at one-fiilh ad- 
vance : how much did he receive for both lots? 

28. Mr. Nelson supplied his farm with 4 yoke of oxen at 
93 dollars a yoke ; 4 plows at 1 1 dollars apiace ; 8 horses at 
07 dollarb each , and agrees to pay for them in wheat at 
1 dollar and a half per bushel : how many bushels must b» 

givt ? 
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29. If a man's salary is 800 dollars a yeai and his expenses 
125 dollars, how many years will elapse before he will be 
wortb 10000 dollars, if he is worth 2500 dollars at the pre- 
«en;t time 1 

30. How long can 125 men subsist on an amount of food 
that will last 1 man 4500 days ? 

31. A speculator bought 512 barrels of flour for 3584 dol- 
lars ^id sold the same for 4608 dollars: how much did h 
gain per barrel ? 

32. A merchant bought a hogshead of molasses containing 
96 gallons at 35 cents per gallon ; but 26 gallons leaked out, 
and he sold the remainder at 50 cents per gallon : did ho 
gain or lose, and how much ? 

33. Two persons counting their money, together they had 
342 dollars ; but one had 28 dollars more than the other : 
how many had each ? 

34. Mrs. Louisa Wilsie has 3 houses valued at 12530 dol- 
lars, 11324 dollars, and 9875 dollars : also a farm worth 6720 
doUars. She has a daughter and 2 sons. To the daughter 
she gives one-third the value of the houses and one-fourth the 
Value of the farm, and then divides the remainder equally 
among the boys : how much did each receive ? 

35. A person having a salary of 1500 dollars, saves at the 
end of the year 405 dollars : what were his average daily 
expenses, allowing 365 days to the year 1 

36. Mr. Bailey has 7 calves worth 4 dollars apiece, 
9 sheep worth 3 dollars apiece, and a fine horse worth 175 
dollars. He exchanges them for a yoke of oxen worth 125 
dollars and a colt worth 65 dollars, aind takes the balance in 
hogs at 8 dollars apiece : how many does he take ? 

37. Mr. Snooks, the tailor, bought of Mr. Squire, the mer- 
chant, 4 pieces of cloth ; the first and second pieces each 
Pleasured 45 yards, the third 47 yards, and the fourth 53 
fhids ; for the whole he paid 760 aoUars : what did he pa 
6>r 35 yards ? 

38. Mr. Jones has a farm of 250 acres, worth 125 aoUaia 
P^i acre-, and ofibrs to exchange with Mr. Gushing, whose 
fe.rm contains 185 acres, provided Mr. Gushing will pay him 
^0150 dollars difierence : what was Mi. Gushing' s farm 
^ued at per acre ? 
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83. It is Been, from the above table, that in United Stata 
money, the primary unit is 1 mill ; the nnits of the scaU, in 
passing from mills to cents, are 10. The second umt is 1 
cent, Mid the units of the scale in passing to dime?, are 10. 
The third unit is 1 dime, and the units of the scale in passing 
to dollars, are 10. The fourth unit is 1 dollar, and the wAs 
of the scale in passin^r to eagles, are 10. This scale ia the 
same as in simple members ; therefore, 

The units of United States money may be added, siA- 
traded, multiplied, and divided, by the same rules thtA 
have already been given for simple numbers. 

i NUMERATION TABLE. 

"^ i 



5 7, is read 5 cents and 7 ir.iLls, or 57 mills. 
1 o I - - 16 cents and 4 nr .is, or 164 milk. 
^ 2. 1 2 0, - - 6C: dollars 12 cents and no mills. 
2 7, 6 2 3, - - 27 dollars 62 cents and 3 mills. 
4 0, 4 1, - - 40 dollars 4 cents and 1 mill. 

The comma, or separatrix, is generally used to separate the 
cents from the dollars. Thus $67,256 is read 67 dollais 25 
cents and 6 mills. Cents occupy the two first places on the 
right of the comma, and mills the third. 

United States money is read in dollars, cents and mills 

83. What is United States money T What are the names of its 
maits ? ^^^lat are the coins of the United States ? Which gold ! 
Which silver ' Which copper : 

JJ3. In United States money what is the primary unit t What is ifce 
cale in pa&>ing from one denomination to another ^ How does this 
compare with the scale in simple numbers ? ^\■hat then follows 1 
What is used to separate doUars firom cents ^ How is United States 
money read ^ 

84 What is icduction ? How many kinds of reduction are there ^ 
Name them. How may cents be changed into mills? How maj dok' 
Im9 be chan^^cd into cents ^ How into nulk ? 
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REDUCTION OF UNITED STATES MONEY. 

:. Reduction of United States Money is chang-jig the 
from one denomination to that of another, without altering 
ralue of the number. It is divided into two parts : 

t To reduce from a greater unit to a less, as from del 

to cents. 

.. To reduce from a less unit to a greater, as from milla 

liars. 

85. To reduce from a greater unit to a less. 
"om the table it appears, 

t That cents may be changed into mills by annexing 
ripher, 

. That dollars may be changed into cents by a^inexing 
dpherSy and into mills by annexing three ciphers, 
I, That eagles may be changed into dollars by annexing 
ripher. 

le reason of these rules is evident, since 10 mills make a 
100 cents a dollar, and 1000 mills a dollar, and 10 
rs 1 eagle, 

EXAMPLES. 

Reduce 25 eagles, 14 dollars, 85 cents and 6 mills to 
lenomination of mills. 

OPERATION. 

agles=250 dollars, 
add 14 dollars, 

264 dollar8= 26400 cents, 
add - - 85 cents, 

26485 cents= 264850 mills, 

add 6 mills, 

Ans. 264856 mills, 
In 3 dollars 60 cents and 5 mills, how many mills ? 

dollars=300 cents, 

60 cents to be added, 
360^3600 raiJlg. to whic\i add \kei ^ m^^a^ 
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3. In 37 dollars 37 cents 8 mills, how many milla t 

4. In 375 dollars 99 cents 9 mills, how many mills ! 

5. How many mills in 67 cents 1 

6. How many mills in $54 ? 

7. How many cents in $1251 

8. In $400, how many cents 1 How many mills] 

9. In $375, how many cents ? How many mills? 

10. How many mills in $4 ? In $6 ? In $10,14 cental 

11. How many mills in $40,36 cents 8 mills? 

12. How many mills in $71,45 cents 3 mills? 

86. To reduce from a less unit to a greater, 

I. How many dollars, cents and mills in 26417 mills? 
Analysis. — We first divide the mills by 10, operatioh 

giving 2641 cents and 7 mills over; we then 10)2641|7 

divide the cents by 100, giving 26 dollars, and 1 00^26141 
41 cents over : hence, the answer is 26 dollars ^ ' 

41 cents and 7 mills: therefore, Ans. $26,417. 

L To reduce mills to cents : cut offtlie right hand figure. 

II. To reduce cents to dollars : cut off the two right hawi 
figures: and, 

III. To reduce mills to -^ollars : cut off the three nglu 
hand figv^res. 

EXAMPLES. 

1. How inany dollars cunts and mills are there in 67897 
mills ? 

2. Set down 104 dollars 69 cents and 8 mills. 

3. Set down 4096 dollars 4 cents and 2 mills. 

4. Set down 100 dollars 1 cent and 1 mill. 

5. Write down 4 dollars and 6 mills. 

6. Write down 109 dollars and 1 mill. 

7. Write down 65 cents and 2 mills. 

8. Write down 2 mills 

9. Reduce 1607 mills, to dollars cents and mills. 

10. Reduce 170464 mills, to dollars cents and mills. 

11. Reduce 8674416 mills, to dollars cents and mills, 

12. Reduce 94780900 mills, to dollars cents and mills. 

13. Reduce 74164210 mills, to dollars cents and mills. 

86. How do yon change miWa inlo cenla'l How do you change cento 
bato Ji>Ua.rB^ How <lo you c\ian^« \m\\« \.o ^^,o^^i^t%^ 
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87. One number is said to be an aliquot part of another, 
when it is contained in that other an exact number of times. 
Thus ; 50 cents, 25 cents, &c., are aliquot parts of a dollar : 
io also 2 months, 3 months, 4 months and 6 months are ali- 
quot parts of a year. The parts oi a dollar are sometimes 
expressed fractionally, as in the following 

TABLE OF ALIQUOT PARTS. 



%\ =100 cents. 

J of a dollar = 50 cents. 

J of a dollar =33 J cents. 

J of a dollar = 25 cents. 

J of a dollar = 20 cents. 



|- of a dollar = 12^ cents, 
^ of a dollar = 10 cents. 
^•^ of a dollar = t\ cents. 
g\j of a dollar = 5 cents, 
j of a cent = 5 mills. 



ADDITION OF UNITED STATES MONEY. 

1. Charles gives 9 J cents for a top, and 3 J cents foi 6 
quills : how much do they all cost him ? 

2. John gives $1,37 J for a pair of shoes, 25 cents for a 
penknife, and 12^ cents for a pencil : how much does he pay 
foraUl 



Analysis. — ^We observe that half a cent is equal 
to 5 miUd. We then place the mills, cents and dol- 
lars in sepal ate columns. We then add as in simple 
numbers. 



OPERATION. 

11,375 

,25 
^25 

$17750 

OPERATION. 

. 3. James gives 50 cents for a dozen oranges, $0,50 
12J cents for a dozen apples, and 30 cents for ,125 

a pound of raising : how much fc» all 1 ,30 

$0,92d 

88. Hence, for the addition of United States money, we 
iiave the following 

Rule. — I. Set down the numbers so that units of tItA 
tavie value shall fall in the sa^ne column. 



g7. What is an aliquot part 1 How many cents in a do\bi\ \w\»J&. 
t Jiillar 1 U^ a iliin) uf a J »//ar ' lu u ft»ml\\ of tv ^\o\\;it^ 
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IL Add up the several columns as in simple numben^ 
and place the separating point in the sum directly undm 
that in the columns. 

Proof. — The same as in simple numbers. 

EXAMPLES. 

1. Add 167,214, $10,049, $6,041, |0,271. togethen 

(1.) (2.) (3.) 

I cts,m. I cts.m, $ cts.m. 

67,214 59,316 81,053 

10,049 87,425 67,412 

6,041 48,872 95,376 

0,271 56,708 87,064 



$83,575 $330,905 

APPLICATIONS. 

1. A grocer purchased a box of candles for 6 dollan 
89 cents : a box oi cheese for 25 dollars 4 cents and 3 mills ; 
a keg of raisins for 1 dollar 12^ cents, (or 12 cents and 5 
111 ilk ;) and a cask of wine for 40 dollars 37 cents 8 mills: 
wiiat did the whole cost him \ 

2. A farmer purchased a cow for which he paid 30 dollars 
and 4 mills ; a horse for which he paid 104 dollars 60 cents 
and 1 mill ; a wagon for which he paid 85 dollars and 
9 mills : how much did the whole cost ? 

3. Mr. Jones sold farmer Sykes 6 chests of tea for $75,641; 
9 yards of broadcloth for $27,41 ; a plow for $9,75 ; and s 
harness for $19,674 : what was the amoimt of the biU? 

4. A grocer sold Mrs. Williams 18 hams for$26,497 ; abag 
of coffee for $17,419 ; a chest of tea for $27,047 ; and a 
firkin of butter for $28,147 : what was the amount of her 
bill ] 

5. A father bought a suit of clothes for each of his foul 
boys ; the suit of the eldest cost $15,167 ; of the second 
$13,407 ; of the third, 12,75 ; and of the youngest, $11,047 j 
how much did he pay in all ? 

88. How do you set down the numbers for addition 1 How do y** 
aJJ ap the columns ^ How do you place the se|^iaratiii|; point 1 lie* 
'/'> you prove miditiotj t 
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6. A father has gix children ; to the first two he gives 
each $375,416 ; to each of the second two, $287,55 ; to each 
ol the third two, $259,004 : how much did he give to them 
aU? 

7. A man is indebted to A, $630,49 ; to B, $25 ; to C, 
87 J cents ; to D, 4 mills : how much does he owe ? 

8. Bought 1 gallon of molasses at 28 cents per gallon ; a 
half pound of tea for 78 cents ; a piece of flannel for 12 dol- 
lars 6 cents and 3 mills ; a plow for 8 dollars, 1 cent and 

1 mill ; and a pair of shoes for 1 dollar and 20 cents : what 
iid the whole cost ? 

9. Bought 6 pounds of coffee for 1 dollar 12 J cents ; a 
wash-tub for 75 cents 6 mills ; a tray for 26 cents 9 mills ; a 
broom for 27 cents ; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87^ cents ; what is the whole 
amount ? 

10. What is the entire cost of the following articles, viz. : 

2 gallons of molasses, 57 cents ; half a pound of tea, 37 J 
cents ; 2 yards of broadcloth, $3,37^ cents ; 8 yards of flan- 
nel, $9,875 ; two skeins of silk, 12J cents, and 4 sticks of 
twist, 8^ cents ? 

SUBTRACTION OF UNITED STATES MONEY. 

1. John gives 9 cents for a pencil, and 5 cents for a top, 
how much more does he give for the pencil than top 1 

2. A man buys a cow for $26,37, and a calf for $4,50 : 
how much more does he pay for the cow than calf? 

OPERATION. 

Note, — ^We set down the numbers as in addition, $26,37 
and then subtract them as in simple numbers. 4,50 

$21,87 

89. Hence, for subtraction of United States money, we 
liave the following 

RiTLE. — I. Write the less number under the greater so thai 
units of the same value shall fall in the same column, 

89. How do you set down the numbers for subtiactvon'V ^cw \^ 
foa subtract thom 1 Where do you place the 6e\>ai&.\.\xig yiwvX. vkv nXa 
teaiAinder f How do you prove subtraction f 
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3. What will 55 yards of cloth come to at 37 oeato pel 
yard ? 

4. What will 300 bushels of wheat come to at $1,25 pd 
bushel 1 

5. What will 85 pounds of tea come to at 1 dollar 37} 
euts per pound ? • 

6. What wiH a firkin of butter containing 90 pounds come 
al 25 J cents per pound ? 

7. What is the cost of a cask of wine containing 29 gal- 
lons, at 2 dollars and 75 cents per gallon ? 

8. A bale of cloth contains 95 pieces, costing 40 dollaia 
37 J cents each : what is the cost of the whole bale ? 

9. What is the cost sf 300 hats at 3 dollars and 25 cents 
apiece 1 

10. What is the cost of 9704 oranges at 3^ cents apiece! 

OPXRATIOII. 

Note. — ^We know that the product of two num- 9704 

ber» odmlaiiis the same number of units, whichever .03J 

be. used as the multiplier (Art. 48). Hence, we ^g^o 

may multiply 9704 by 3^ if we assign the proper oqiio 

Onit (1 cent) to the product. ^^^^^ 

■■ . $339,64 

11. What "^11 be the cost of 356 sheep at 3^ dollars a 
head? 

12. What will be the cost of 47 barrels of apples at l\ 
dollars per barrel ? 

13. What is the cost of a box of oranges containing 450, 
at 2^ cents apiece ? 

14. What is the cost of 307 yards of linen at 68J cents 
per yard 1 

15. What will be the cost of 65 bushels of oats at 33J cents 
a bushel ? 

Analysis. — If the price were 1 dollar a bushel, opsRATloi. 
the cost would be as many dollars as there are 3)65,000 
bushels. But the cost is 33i cents =i of a dollar: ftoi 66^ 
hence, the cost will be as many dollars as 3 is con- v-si, wf 
tained times in 65=21 dollars, and 2 dollars over, which is r©- 

90. How do you multiply United States money 1 What will be ibfi 
denominatiou of the product 1 How will you then reduce it to ' " " 
*/;// ceuta 1 Flow (],t ymi prove* TiwU'\\A\ot\Vum'^ 
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tvoed to cents by annexing two ciphers, and to miUs by annexing 
(lu-ee; then, dividing the cents and mills by 3, we have the entire 
f/DBt: hence, 

91. To find the cost, when the price is an aliquot part of 
« dollar. 

T(dlse such a part of the number which denotes the commo 
Wy^ as the price isofl dollar, 

EXAMPLES. 

1. What would be the cost of 345 pounds of tea at 50 
cents a pound ) 

2. What would 675 bushels of apples cost at 25 cents si 
bushel? 

3. If 1 pound of butter cost 12^ cents, what will 4 firkins 
cost, each weighing 56 pounds 1 

4. At 20 cents a yard, what will 42 yards of cloth cost ? 

5. At 33^ cents a gallon, what will 136 gallons of mo- 
lasses cost 1 

OPERATION. 

6. What will 1276 yds. 4)$1276 cost at 1 dollar a yard. . 
of cloth cost at $1,25 a 319 cost at 25 cts. a yaji: 
y^^ • $1595 cost at $l^-a yard. 

7. What would be the cost of 318 hats at $ 1,12J^ apiece ? 

8. What will 2479 bushels of wheat comd to at $1,50 
a bushel ? 

9. At |1,33J a foot, what will it cost to dig a well 78 feet 
deep? i 

10. What will be the cost of 936 feet of lumber at 3 
dollars a hundred 1 

Analysis. — At 3 dollars a foot the cost would be opk&atiov. 
936X3=2808 dollars ; but as 3 dollars is the price 936 

of 100 feet, it follows that 2808 dollars is 100 times 3 

the cost of the lumber : therefore, if we divide ioo^Jo 
2S08 dollars by 100 (which we do by cutting off two ♦'^Oi"o 
of the right hand figures (Art. 73), we shall obtain the cost. ' 

NoTS.— Had the price been so much per thousand, we should 
bave divided by 1000, or cut off three of the right hand figures : 
denoe, 

91. How do yoa Had the coii of iBvcral tliiugi v«Vj«iu W\^ v^^*^^^ ^^ 
tlkfoci piri of* doIJar f 



.^ 
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92. To find the cost of articles sold by the tOO or 1000 : 
Multiply the quarUity by the price ; and if the price U 
by the 100, cut off two figures on the right hand of the 
product ; if by the 1000, cut off three, and the renudnmg 
figures vriU be the answer in the same denomination as ths 
price, which if cents or mills, rruiy be reduced to dollars, 

EXAMPLES. 

1. What will 4280 bricks cost at $5 per 1000 1 

2. What will 2673 feet of timber cost at $2,25 per 1001 

3. What will be the cost of 576 feet of boards at $10,62 
per 1000 ? 

4. What is the value of 1200 feet of lathing at 7 doDaa 
per 1000? 

5. David Trusty, Bought of Peter Bigtm 
2462 feet of boards at |7, per 1000. 

4520 " " " 9,50 " 

600 " scantling " 11,37 
960 " timber " 15, " 

1464 " lathing " ,75 per 100 

V, 1012 '' plank " 1,25 " 

Received Payment, 

Peter Bigtree. 

6. Wha is^, tho ros of 1684 pounds of hay at S10,50 pel 
ton) 

Analysis . — Sincv there are operation. 

20001b. in a *x)n, the cost of 2)10,50 

ITi^'i^^ ^J.^i{ V, "^"^.l^ ~^ price of loooai. 

for 1 ton: viis. fOj25, or 525 ififtA 

cents. Multiply this by the ^^^^ 

number of pounds (1684), and 18,84100 Ans. 

cat off three places from the 

sight, in addition to the two places before cut off for cents : hsao^ 

93. To find the cost of articles sold by the ton : 
MuUiply one-half the price of a ton by the nufmher rf 
pound:<, and cut off three figures from the right hand if 
the pntcLuct. The remaining figures taiU be the ansteer W 

the same dc/tf^nination as the price of a ton, 

_ - I — 

92. Haw do you find the coit of article* lold by the 100 or 1000 1 



id 
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EXAMPLES. 

1. What will 3426 pounds of plaster cost at $3,48 per ton 1 

2. What will be the cost of the transportation of 6742 
poonds of iron from Bufialo to New York, at $7 per ton ? 

8. What will be the cost of 840 pounds of hay at $9,60 
per ton? at $12? at $15,84? at $10,36? at $16,751 

DIVISION OF UNITED STATES MONEY. 

94. To divide a number expressed in dollars, cents or millsi 
hito aiy number .of equal parts. 

RuxjB. — L Reduce the dividend to cents or miUs^ ifneeesaary. 

U. Divide as in simple numbers^ and the quotient wiU he Uye 
answer in the lowest denomination of the dividend: this maf 
be reduced to dollars^ cents^ and mills. 

Proof. — Same as in division of simple numbers. 

Note. — ^The sign -f* is annexed in the examples, to show that 
. there is a remainder, and that the division may be continued. 

EXAMPLES. 

1. Divide $4,624 by 4 ; also, $87,256 by 5. • 

OPERATION. OPERATION. 

4)$4,624 5)$87.256 

$1,156 $17,45ai 

2. Divide $37 by 8. 

Analysis.— In this example we first reduce the operation. 

•37 to mills by annexing three ciphers. The quo- 8)$37,000 

tient will then be mills, and can be reduced to dol- $~4lB23 

lars and cents, as before. * 

3. Divide $56,16 by 16. 

4 Divide $495,704 by 129. 

5. Divide $12 into 200 equal parts. 

6 Divide $400 into 600 equal parts. 

7. Divide $857 into 51 equal parts. 

^. Divide $6578,95 into 157 equal parts. 



Iff 98. How do yoa find the cost of articles sold by the ton \ 

94 "What is the rule for division of United States mon^ ? How do 
foa pnyve dmsioni How do you indicate that tlte dhvsvoix \&k^\* 
)t «ntuiaed1 
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96. The qnantiUs and the oost of a quantity givei^ to find 
the price of unity (Art. 80). 

Divide the cost hy the quantity * 

9. Bought 9 pounds of tea for $5,85 ; what was the pnoe 
]ger poimd ? 

10. Paid$29,68 for 14 barrels of apples : what was the 
price per barrel ? 

11. If 27 bushels of potatoes cost $10,125, what is Uw 
price of a bushel ? 

12. If a man receive $29,25 for a month's work, how 
much is that a day, allowing 26 working days to the month? 

13. A produce dealer bought 3 barrels of eggs, each con- 
taining 150 dozens, for which he paid $63 : how much did 
he pay a dozen ? 

14. A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard 1 

15. If $600 be equally divided among 26 persons, what 
will be each one's share ? 

16. Divide $18000 in 40 equal parts : what is the value of 
each part ? 

J17. Divide $3769,25 into 50 equal parts : what is one 
parti 

18. A fanner purchased a farm containing 725 acres, ioi 
which he paid $18306,25 : what did it cost him per acrel 
^ 19. A merchant buys 15 bales of goods at auction, foi 
which he pa i $1000 : what do they cost him per bale ? 

20. A dro^ei pays $1250 for 500 sheep ; what shall he 
sell them for apiece, that he may neither make nor lose by 
the bargain 1 ' 

21. The dfiry of a farmer produces $600, and he has 25 
cows : how much does he make by each cow ? 

22. A farmer receives $840 for the wool of 1400 sheep : 
4>w much does each sheep produce him 1 

' 29. A merchant buys a piece of goods containing 105 
Jirds, for which he pays $262,50 ; he wishes to sell it so ai j 
to make $52,50 : how much must he ask per yard ? 

96. Whin the price of imity and the cost of a quantity aie 
given, to <ii!d the quantity (Art. 80), 

NoTK. — The divisor and dividend must both be reduced to tltf 
lowest ui/tt named in either before dividing. 
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Divide the cost by the price. 

24, If I pay |4,50 a ton for coal, how much can 1 buy 
Gv $67,50? 

25. At |7 a barrel, how much flour can be bought foi 
♦178,50 ? 

, 26. How many pounds of tea can be bought for $6,75» at 
75 cents a pound ? 

27. What number of barrels of apples can be bought feu 
$47,50, at $2,37^ a barrel ? 

28. At 44 cents a bushel, how many bushels of oats can 
be bought for $14,30 ? 

29. At 34 cents a bushel, how many barrels of apples can 
I buy for $13,60, allowing 2^ bushels to the barrel ? 

30. If 1 acre of land cost $2&,75, how much can be 
bought for $3220 ? 

31. Paid $40,50 for a pile of wood, at the rate of $3,37^ 
a cord, how much was there in the pile ? 

32. How many sheep can be bought for $132, at $1,374 a 
headi 

33. At $4,25 a yard, how many yards of cloth can bo 
bought for $68? 

34. At $1,12^ a day, how long would it take a person to 
earn $157,50 ! 

APPLICATIONS IN THE FOUR PRECEDINQ RULES. 

Note. — See and repeat Rule— page 53 : also the three rules- 
page 74. 

1. If 1 yard of cloth costs 3^ dollars, what will 8 yards costi 

2. If 1 ton of hay costs $14i, what will 9 tons cost ? 

3. K 1 calf costs $4J-, what will 12 calves cost ? 

4. Mr. Jones bought 250 bushels of oats, for which he paid 
%156f25 : how much did they cost him a bushel 1 

5. If 12 tons of hay cost 150 dollars, what does 1 too 
X)6t? 8 tons? 50 tons ? 

r 6. If 9 dozen of spelling books cost $7,875, what will 1 
dozen cost ? 6 dozen ? 8 dozen ? 

7. If 75 bushels of wheat cost $131,25, how much will 1 
bushel cost ? 8 bushels ? 120 bushels ? 

8. If 320 pounds of coffee cost $44,80 cents, how much 
will 1 pound oust 7 What will 575 pounds cost ? 
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9. Mr. James B. Smith bought 9 barrels of sugar, eadi 
weighing 216 pounds, for which he paid $116,64: how much 
did he pay a pound 1 

10. If 40 tons of hay cost $580, how much is that per 
ton 1 What would 70 tons cost at the same rate ? 

11. If Mr. Wilson has $120 to buy his winter wood, and 
wood is $4 a cord, how many cords can he buy 1 

12. At 6 dollars a yard, how many yards of cloth can be 
bought for $24 1 How many for $36 1 

13^ A farmer sold a yoke of oxen for $80,75 ; 6 cows for 
$29 each ; 30 sheep at $2,50 a head ; and 3 colts, one for 
$25, the other two for $30 apiece ; what did he receive for 
the whole lot? 

14. A merchant buys 6 bales of goods, each containing 20 
pieces of broadcloth, and each piece of broadcloth contained 
29 yards ; the whole cost him $15660 ; how many yards of 
cloth did he purchase, and how much did it cost him per 
yard? 

15. A person sells 3 cows at $25 each ; and a yoke of 
oxen for $65 ; he agrees to take in payment 60 sheep : how 
much do his sheep cost him per head ? 

16. A man dies leaving an estate of $33000 to be equally 
divided among his 4 children, after his wife shall have taken 
her third. What was the wife's portion, and what the part 
of each child 1 

17. A person settling with his butcher, finds that he is 
charged vvdth 126 pounds of beef at 9 cents per pound ; 85 
pounds of veal at 6 cents per pound ; 6 pairs of fowls at 37 
cents a pair ; and three hams at $1,50 each : how much 
does he owe him ? 

18. A farmer agrees to furnish a merchant 40 bushels of 
rye at 62 cents per bushel, and to take his pay in co^e at 
16 cents per pound : how much cofiee vnU. he receive ? 

19. A farmer has 6 ten-acre lots, in each of which he pas- 
tures 6 cows ; each cow produces 112 pounds of butter, for 
which he receives 18J cents per poimd ; the expenses rf 
each cow are 5 dollars and a half : how much does he make 
b3 his dairy ? 

20. Bought a farm of W. N. Smith for 2345 dollars, a 
span of horses for 375 dollars, 6 cows at 36 dollars each ; I 
paid him 520 dollars in cash, and a village lot \vorth 1 500 

^llarft: how many dollars remain VmpttxdT 
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BILLS OF PARCELS. 



(21.) New York, May 1st, 1864 

Mr. James Spendthrift^ 

Bought of Benf. SavealL 
16 pounds of tea at 85 cents per pound - - - 
S7 pounds of coB»e at 15^ cents per pound - - 
16 yards of linen at 66 cents per yard - . - - 

I 

Aeceiyed payment, Benj. SavealL 



\ 
(22.) ^ Albany, June 2d, 1854 

Mr. Jacob Johns^ ^ 

Bought of Gideon OmM. 
36 pounds of sugar at 9} cents per pound - - 
3 hogsbeads of molasses, 63 galls, each, at 27 ) 

cents a gallon -• 

6 casks of ricoj 286 pounds each, at 5 cents per 

pound ' 

2 chests of tea, 86 pounds each, at 96 cents per \ 

pound ""|i 

Total coBtr""$ 
Keceived payment. For Gideon Gould, 

Charles Clark. 



(23.) Hartford, November 21st, 1854. 

Gideon Jones^ 

Bought of Jacob Thrifty, 
69 chests of tea at $56,65 per chest - - - - 
126 bags of cofiee, 100 pounds each, at 12^ ) 

cents per pound ) 

167 boxes of raisins at $2,75 per box • - • 

800 bags of almonds at $18,50 per bag - - - 

9004 barrels of shad at $7,50 per barrel - - - 

60 barrels of oil, 32 gallons each, at $1,08 



L 



per gallon 

Amount, ~$~ 
Eeceived the abom in fullk Jmodb TWr\Jti|« 
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DENOMINATE NUMBERS. 

97. A SmPLB NUMBER is a unit or a collection of onilfr 
The unit may be either abstract or denominate. 

98. A DsNOMiNATB NUMBER Is a denominate unit or s 
eoUection of units : thus, 3 yards is a denominate number, 
in which the unit is 1 yard. 

99. Numbers which have the wme unit, are of the saiM 
denomination : and numbers having different units, are of 
different denominations. If two or more denominate num- 
bers, having difierent units, are connected together, forming a 
single number, such is called a compound denominate numbei. 

100. There are eight different units in Arithmetic : Ist 
The abstract unit : 2d. The unit of currency : 3d. The unit 
of length : 4th. The unit of surface : 5th. The cubic unit of 
unit of volume : 6th. The unit of weight : 7th. The unit of 
time : 8th. The unit of circular measure. ^ 

ENGLISH MONEY. 

101. The units or denominations of English money aie 
guineas, pounds, shillings, pence, and farthings. 

TABLE. 

4 farthings marked far. make 1 penny, marked d. 
12 pence - - - - 1 shilling, - *. 

20 shillings ... 1 pound, or sovereign, £ 

21 shillings - - - 1 guinea. 

far. d. & JB 

4 = 1 

48 =12 =1 

960 =240 =20 =1 

Notes. — 1. The primary unit in English money is 1 farthing. 
The number of units in the scale, in passing from farthings to 

97. What is a simple number 1 

98. What is a denominate number ? 

99. When are numbers of the same denomination ? When of diffei' 
ent denominations 1 If several numbers having different units are con- 
nected together, what is the number called 1 

JOO, How many units are there in Ajrithmetic ? Name them. 
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D6, is 4; in pcuBsing &om pence to shillings, 12; in passing 

(1 shillings to pounds, 20. 

. Farthings are generally expressed in fractions of a penny. 

IS, l/ar.=id.; 2far,=id.; 3far.=^. 

. By reading the second table from right to left, we can see 

value of any unit expressed in each of the lower denomina, 

s. Thus, ld.=4far.; l5.=12d.=48/ar.; £l=20s,-=2A0d 

eofar. 

REDUCTION OF DENOMINATE NUMBERS. 

102. Reduction is changing the unit of a number, without 
jring its value. 

L. How many pence are there in 2*. 6c?. 1 

b^ALYsis. —Since thsre are 12 pence in 1 shilling, there are 
oe 12, or 24 pence in 2 shillings : add the 6 pence : therefore- 
25. 6a. there are 30 pence. 

I, How many pence in 4 shillings ? In As, 8d.l In 58, 
? In3«. 8rf.? In6s,7d,2 

J. How many shillings in £2 1 In £3 85., how many ? 
1. How many pence in £1 ? How many shillings in 
! Ss, 1 How many in £3 75. ? 

5, How many shillings are there in 48 pence ? 

Analysis. — Since there are 12 pence in 1 shilling, there are as 
ay shilhngs in 48 pence, as 12 is contained times in 48, which 
[ : therefore, there are 4 shillings in 48 pence. 

6. How many pounds in 40 shillings ? In 60 ? In 80 ? 

103. From the above analyses we see, that reduction of 
lominate numbers is divided into two parts : 

Lst To change the unit of a number from a higher detu^ 
iation to a lower, 

Id, To change the unit of a number from a lower denomi- 
ion to a higher, 

01. What are the denominations of English money 1 

foUs. 1. — What is the primary unit in English money 1 Name the 

le. V 

. — How are farthings generally expressed 1 

. — How is the second table read 1 What does it show 1 

02. What is Redaction : 

03. Into bow man/ parta is reduction divided^ N9\k»X «s» ^Sb»)\ 

T 
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PRINCIPLES AND EXAMPLES. 

104. To reduce Jrom a higher to a lower unU, 

1. Reduce £27 65. Sd. to the denomination of farthingi. 

Analtbis. — Since there are 20 shillings in operation. 

£1, in £27 there are 27 times 20 shillings, £27 6s. ^. 2/k 

or 540 shillings, and 6 shillings added, make 20 

5465. Since 12 pence make 1 shilling, we ■ ^.^ 

next multiply by 12, and then add Sd. to the ^^r*' 

product, giving 6560 pence. Since 4 far- ^^ 

things make 1 penny, we next multiply by 6560c?. 

4, and add 2 farthings to the product, giv- 4 

ing 26242 farthings for the answer. ^g^.^ - - 

26242 Ans. 

Note. — The units of the scale, in passing firom pounds to ahil' 
lings, are 20 ; in passing from sliillings to pence' they are IS I 
and in passing from pence to farthings, 4. 

Hence, to reduce firom a higher to a lower unity we hate 
the following 

Rule. — Multiply/ the highest denomination by the units of 
the scale which connect it with the jiext lower, and add to tin 
product the units of tluit denomination : proceed in the sanu 
manner through all the denominations, till the unit is brought 
to the required denomination* 

106. To reduce from a lower unit to a higher » 

1. Reduce 3138 farthings to pounds. 

OPERATION. 

Analysis. — Since 4 farthings 4)3138 

make a penny, we first divide by 4. ^. ^ ^ 

Since 12 pence make a shilling, we 12)i78£^- dfar. tenu 

next divide by 12. Since 20 shil- 2|0)6|5 - - 4J. rena* 

lings make a pound, we next divide 3 - - - ^. I«I0 

by 20, and find that 3138/ar.=i:3 . j.,. , „ . o a* 

Hence, to reduce from a lower to a higher denomination, 
we have the following 

Rule. — I. Divide the given number by the units of the seaU 

104. How do you reduce from a higher to a lower unit ? 
J05. Row do yon reduce from a lower to a higher unit ? '9ib» 
will be the unit of any remaindert B.om ^ 7oa\^KM^\!^\ifitioat 
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which oonneci k with the next higher denominatkn^ and Ml 
down the remainder^ if there he one. 

11. Divide the quotient thus obtained by the units of the 
wale which connect it with the next higher denominationj and 
$et down the remainder, 

in. Proceed in the same way to the required denomination^ 
vmd the last quotient, with the several remainders annexed^ 
will be the answer. 

Note. — Every remainder will be of the same denomination aa 
lU dividend. 

Pkoof. — Afler a number has been reduced fix>m a higher 
denomination to a lower, by the first rule, let it be reduced 
back by the second ; and after a number has been reduced 
fsxxoi a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the work is right, 
the results will agree. 

EXABIFLES. 

1 Beduoe JB15 Is, (jd. to pence. 

PROOF. 

12)3690 

2|0)30|7 ... 6i. rem. 
15 ... 7«. rem. 

Ans. £16 Is W. 

2. In £31 8«. 9ef. 3/ar., how many farthings 2 Also proof 

3. In £87 14«. 8^., how many farthings ? Also proof 

4. In £407 19^. llfcf., how many farthings 1 Also proo£ 

5. In 80 guineas, how many pounds ? 

6 In 1549/ar., how many pounds, shillings and pence t 
7. In 6169 pence, how many pounds ? 

LINEAR MEASURE. ' 

106. This measure is used to measure distances, lengths, 
breadths, heights and depths, &c. 

106. For what is Linear Measure used 1 What are its denominatious 1 
E^»eat the table. What ia a fathcnn 1 What \a a Vxiuq!^'^ ^^9f\u^ «aK^ 
b uuU« of the scale. 
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100 BBDuonos 


r Of 


TABLE 




12 inches make 


1 foot, marked fi. 


3 feet - 


1 yard, • - ytl 


51 yards or 16^ feet - 


1 rod, perch, or pole, rd. 


40 rodg - . - . 


1 furlong, - - y«r 


8 furlongs or 320 rods - 


1 mile, - - uti. 


3 miles - - - - 


1 league, - - L 


6W statute miles (nearly) or 
60 geographical miles, 


1 degree of > ju^ «, o 
the equator,; ^^- ~ 


860 degrees, 


a circum'nce of the eartL 


in. ft. ffd. 


rd. fur. mi 


12 =1 




36 =3 =1 




198 =16^ = 5i 


= 1 


7920 = 660 = 220 


= 40 =1 


63360 = 5280 = 1760 


= 320 = 8 =1 1 



Notes. — 1. A fathom is a length of six feet, and is generally 
used to measure the depth of water. 

2. A hand^ is 4 inches, used to measure the height of horses. 

3. The units of the scale, in passing from inches to feet, are 12; 
in passing from feet to yards, 3 ; from yards to rods, 5^ ; from 
rods to furlongs, 40 ; and from furlongs to miles, 8. 

1. How many inches in 5 feet? In 10 feet ? In 16 feet? 

2. How many yards in 36 feet 1 In 54 feet ? In 96 ? 

3. How many feet in 144 inches 1 In 96 inches ? In 48 ! 

4. How many furlongs in 3 miles ? In 6 miles 1 In 8 ? 



EXAMPLES. 



1. How many inches in 
6rd. 4yd. 2ft. 9in. 

OPERATION. 

6rd. 4yd, 2ft. 9in. 




f366 mche§» 



2. In 1365 inches, bow 
many rods ? 

OPERATION. 

12)1 365 

9in. 
2ft. 



3)113 feet 
51)37 yards 
11)74 

6rd. 8halfyds.=4y< 



Ans, ^rd. 4yd. 2ft. 9in> 
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WoTL.— When we reduce rods to yards, we multiply by the 
Bcale 5^ ; that is, we take 6 rods 5 and one-half times. When we 
reduee yards to rods, we divide by 5J, which is done by reducing 
the dividend and divisor to halves : the remainder is 8 half-yards, 
equal to 4 yards. 

3. In 59mi. Ifur, 38rc^, how many feet ? 

4. In 115188 rods, how many miles? 

5. In 719mu 16rd. 6yc?., how many feetl 

6. In 118°, how many miles? 

7. In 54° 4c6mu 7 fur. 20rd. 4^yd. 2/1. lOin., how many 
faiches ? 

8. In 481401716 inches, how many degrees, &c ? 

CLOTH MEASURE. , 

107, Cloth measure is used for measuring all kinds cf 
doth, ribbons, and other things sold by the yard. 

TABLE. 



2^ inches, in. 


make 


1 nail, marked 


tia. 


4 nails 


- 


1 quarter of a yard, 


qr. 


3 quarters - 


- 


1 Ell Flemish, 


E.FL 


4 quarters - 


- 


1 yard, 


yd. 


5 quarters - 


- 


1 EUEngUsh, - 


E.E. 


in, na. 


qr. 


U. FL yd. 


K 


2i =' 1 








9 =4 


= 1 






27 = 12 


= 3 


= 1 




36 = 10 


= 4 


= 1| =1 




45 = 20 


= 5 


= If = H 


= ] 



Note. — ^Tlie units in this measure are^ inches, nails, quarters. Ells 
^emish, yards, and Ells English. 

1. In 9 inches, how many nails? How many nails in 1 
yard ? In 2 yards ? In 6 ? In 8 ? 

2. In 4 yards, how many quarters ? How many quarters 
1^ 8 yards ? In 7 how many ? 

3. How many quarters in 12 nails? In 16 nails'? In 20 
»ails ? In 36 ? In 40 ? 

107. For what is cloth measure used ? What aiQ i\& toxavsimiail\^^ 
Repeat the table. What are the units of this meaauxel 



lOB 



fijEDuonos or 



BX 

1. How many nails are 
there in 35yd. 3qr, 3na. 1 

OPERATTAN. 



BXAIftPLES. 



OPERATION. 

35yd, 3qr. 3na. 
4 



a In 575 nail% how 
many yards ? 

OPERATION. 

4)575 



4 )143 3na. 
35 3qr. 



Ans, 35yd. 3qr. 3fi& 



143 quarters. 

4 

575 nails. 

3. In 40 E. E.y how many nails ? 

4. In 51 E. FL, 2qr. 3na., how many nails ? 

5. In 3278 nails, how many yards 1 

6. In 340 nails, how many Ells Flemish 1 

7. In 4311 inches, how many E. E. ? 

SQUARE MEASURE. 
108. Square measure is used in measuring land, or anything 



in which length and hreadth are hoth considered. 



A square is a figure hounded hy four equal 
lines at right angles to each other. Each g 
line is called a side of the square. If each fc 
side he one foot, the figure is called a ^ 
sqitare foot. 



IFool. 



Square 
foot. 



1 








CO 

II 








S 

►t 









1 yard = 3 feet 
If the sides of the square he each one 
yard, the square is called a square yard. 
In the la^rge square there are nine small 
. squares, the sides of which are ea^h one 
foot. Therefore, the square yard contains 
9 square feet 

The number of small squares that is contained in any large 
square is always equal to the product of two of the sides of the 
large square. As in the figure, 3 x 3=9 square feet. The numbes 
of square inches contained in a square foot is equal to 12x12=1 44 

108. For what is Square Measure used 1 What is a square 1 If 

each side be one foot, what is it called 1 If each side be a yard, wha^ 

/> jt called ? How many square feet does the square yard contain t 

Mow 19 the number of small squares contamed *m a. W^^ %q^vm imnd f 

Repeat the table. What are the units oC V]Le «ca\o\ 
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in. 



144 square inches, sq 

9 square feet 
Z0\ square yards - 
40 square rods or perches 



40 square 
4 roods 
640 acres 

Sq. in, 

144 

1296 

39204 

1568160 

6272640 



TABLE. 

make 1 square foot, Sq.fi. 

1 square yard, Sq. ycL 

1 square red or perch, P. 

1 nxKl, - iL 

1 acre, 

1 square mile, 



M. 



Sq.fi. 

1 

9 

272J 

10890 

43560 



Sq.yd. 



P. 



K 



= 1 




= 30J =1 
= 1210 = 40 


= 1 


= 4840 = 160 


=: 4 



==4=1. 



NoTB.— The units of the scale are 144, 9, 30j, 40, 4 and 640 

1. How many square inches in 2 square feet ? How many 
square feet in 3 square yards 1 Hov/ many in 6 ? In 8 ? 

2. How many perches m 1 rood ? In 3 roods ? How many 
roods in 4 acres? In 81 In 12? 

3. How many perches in an acre? How many in 2 acres t 
How many square yards in 81 square feet ? 

SURVEYORS' MEASURE. 

109. The Surveyors or Gunter's chain is generally used in 
^veying land. It is 4 poles or 66 feet in length, and is 
Uvided into 100 links. 



TABLE. 

• 1 link, marked - - L 

1 chain, - - - c 

1 mile, - - ' - mi, 

16 square rods or perches, P. 

1 acre, - - - it. 

NoTE^~*l. Land is generally estimated in square miles, aorefl, 
lOods, and square rods or perches. 
2. The units of the scale are 7^, 4, 80. 

109. What chain is used in land surveying 1 What is its length t 
How is it divided 1 Repeat the table. In what is land generally esti- 
■ttted 1 What ajre thd units of the scale 1 



7^^ inches make 

4 rods or 66fi. 
60 chains • - • 

1 square chain - 
10 square chains 



IM BDCcnns om 

1, Ayw many rofk m i eliaiiil Eb«maHjiii41 Infll 
% How nuusy ehaint in 1 mile 1 In 2 miks I Is 3 1 
^« Hiywrnany perefaes im 1 iquaze chain 1 Ib41 In 61 
4« How many iqaare chains in 2 acxetl flow maif 
fei €Jkef in 3 acres ? In 5 1 In 6 I 



1, How many perches in 
iUM. 'ZTjA. ZR. 19P ? 

OTEnATIOn. 

S2if, 26A ZR. 19P. 
040 



20505 acres* 
4_ 

82023 roods. 
40 



2. How many sqnaie 
miles, dec, in 3280d3aP ! 

OFEaATIOn. 

4 0)3280939 19P. 
4)82023 3it 
64 0)20505 25it 
32 

An». Z2M. 26A. dB. nP* 

3280939 perches. 

3. In 19^. 2B, ZIP., how many square rods ? 

4. In 175 iquare chains, how many square feet ? 

5. In 37456 square inches, how many square feet ? 

6. In 14972 perches, how many acres? 

7. In 3G74139 perches, how many square miles ? 

8. Mr. Wilson's farm contains 104il. ZR. and 19P. ; lie 
paid for it at the rate of 75 cents a perch : what did it eoBtl 

9. The four walls of a room are each 25 feet in length and 
9 feet in height and the ceiling is 25 feet square : how much 
will it cost to plaster it at 9 cents a square yard ? 

CUBIC MEASURE. 

IIO. Cubic measure is used for measuring stone, tinibeii 
earth, and such other things as have the tliree dimensioi^ 
length, breadth, and thickness. 

TABLE. 

728 cubic inches, Cu. in. make 1 cubic foot, Cu./L 

I 27 cubic feet, - - - 1 cubic yard, Cu.yi^ 

• 40 feet of round or ) . . m 

60 feet of hewn timber, J ^ ^^"' ^• 
42 cubic feet, - - - 1 ton of shipping, T, 

16 cubic feet, - - - 1 cord foot^ C.fl^ 



IHEMOiONATB NUMBERa 



l» 




HoTB. — 1. A eord of wood is a pile 4 feet wide, 4 feet high^ 
nd 8 feet long. 

2. A cord foot is 1 foot in length of llie pile which makes a 
nrd. 

3. A CUBS is a figure bounded by six equal squares, called 
Kes ; the sides of the squares are called edges, 

4. A cubic foot is a cube, each of whose faces is a square foot, 
B edges are each 1 foot. 

5. A cubic yard is a cube, each of 
rhose edges is 1 yard. 

6. The base of a cube is the face 
n which it stands. If the edge of 
tie cube is one yard, it will contain 
X3=9 square feet; therefore, 9 
ubic feet can be placed on the base, 
nd hence, if the figure were 1 foot 
liick, it would contain 9 cubic feet ; 3 feet=l yard. 

r it were 2 feet thick it would contain 2 tiers of cubes, or 18 cubic 
iet ; if it were 3 feet thick, it would contain 27 cubic feet ; hence, 

The contents of a figure of thin form are found by mtdti- 
lying the lengthy breadth, and thickness together, 

7. A ton of round timber, when square, is supposed to produce 

cubic feet ; hence, one-fifth is lost by squaring, 

1. In 1 cubic foot, how many cubic inches ? How many 
i21 In3? 

2. In 1 cubic yard, how many cubic feet? How many in 
11 In4? In6? 

3. How many cord feet in 3 cords of wood ? In 5 ? In 6 ! 

4. How many cubic feet in 2 cords 1 In half a coid, how 
lany 1 How many in a quarter of a cord ? 

5. How many cubic yards in 54 cubic feet ? In 81 } 

6. In 120 feet of round tmiber, how many tonsi 

7. How many tons of shipping in 84 cubic feet? In 168 ? 

8. How many cords of wood in 64 cord feet ? In 96 1 In 
281 

9. How many cubic feet in a stone 8 feet long, 3 ieet 
ride and 2 feet thick ? 

1 10. For what is cubic measure used 1 What are its denominations 1 
Hiat is a cord of wood 1 What is a cord foot ? What is a cube 1 
That is a cubic foot 1 What is a cubic yard 1 How many cubic feet 

1 a cubic yard 1 What are the contents of a solid equal to t Repeal 
M table. What are the units of the scaitf i 



106 



BEDUOTKMI Off 



EXAMPLES. 



2. In 730960 cubi 
es, how many cubic 

OPKRATION. 

172 8)730960 eu. i 

27 )423 cu. J 

16 eu.1^ 

cu. yd. cu.fU 
Ans. 15 18 



1, In 15cw. yd. 18cw. fL 
X^cu, in, how many cubic 
inches ? 

OPKRATION, 

u. yd. cu.fi. cu. in. 
15 18 16 
27 

US 
81 

423 X 1728+16=730960. 

3. How many small blocks 1 inch on each edge < 
sawed out of a cube 7 feet on each edge, allowing no 
for sawing? 

4. In 25 cords of wood, how many cord feet ? How 
cubic feet 1 

5. How many cords of wood in a pile 28 feet long, 
wide, and 6 feet in height ? 

6. In 174964 cord feet, how many cords 1 

7. In 7645900 cubic inches, how many tons of 
timber ? 

WINE OR LIQUID MEASURE. 

111. Wine measure is used for measuring all liquids. 



TABLE. 



4 gills, gi. 


make 


1 pint, marked 


2 pints 




1 quart. 


4 quarts 




1 gallon. 


31^ gallons 




1 barrel, - bar. 


42 gallons 




1 tierce, 


63 gallons - 




1 hogshead, - 


2 hogsheads 




1 pipe. 


2 pipes or 4 hogsheads 


1 tun, - 



111. What is measured by wine or liquid measure? What 
denominations'! Repeat the table What are the units of th< 
iVbat J0 the standard wine gallon 1 
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gi. pt qt. gal. bar. Her. hhd. pi, tun. 

\ =1 

3 =2 =1 

J2 =8 =4 =1 

1008 =252 =126 =31^ =1 

1344 =336 =168 =42 

2016 =504 =252 =63 

1032 =1008 =504 =126 

B064 =2016 =1008 =252 



= 1 

= li=l 

=3 =2=1 

=6 =4=2 =1 



<^oT£. — ^The standard unit, or gallon of liquid measure, in tba 
ited States, contains 231 cubic inches. 

L How many gills in 4 pints? How many pmts in 3 
aits? In 6 quarts? In 9 ? In 10 ? 

2. How many quarts in 2 gallons ? In 4 gallons ? In 6 
lions f How many pints in 2 gallons ? In 5 ? 

3. How many barrels in a hogshead ? How many in 4 
gaheads ? In 6 1 

4. How many quarts in 3 gallons ? In 5 gallons % In 20 1 
a barrel how many ? In a hogshead how many % 



EXAMPLES. 



2. In 1466 gallons, how 
many tuns, <fec. ? 



OPERATION. 

63)1466 « 
4)23 



11 goL 
3hkd. 



1. Ill 5' tuns 3 hogsheads 
17 gallons of wine, how 
oany gallons 1 

OPERATION. 

5tuns 3hhd. 11 gal, 
_4 
23 

76 . 
139 
1466 gallons. 

3. In 12 pipes 1 hogshead and 1 quart of vdne, how man) 
uta? 

4. In 10584 quarts of wine, how many tuns ? 

5. In 201632 gills, how many tuns ? 

6. What will he the cost of 3 hogsheada, \ \iwt€^^ ^ ^ga^ 
t^ and a quarts ofvinegai, at 4 ceula a quait'\ 



Ans, Stuns Zhhd, [IgaL 
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/UJS OR BEER MEASURE. 



112. Ale or Beer Measure was formerly used for meA' 
ivring ale, beer, and milk. 

TABLE. 



4 quarts 
36 gallcms 
54 gallons 


1 gallon, - - gaL 
I barrel, - • hatr. 
1 hogshead, - hhd. 


PL qt. 
% = 1 


gal. bar. hkl 


8 =4 


= 1 


288 = 144 


= 36 =1 


432 = 216 


= 54 =4 =1 



NoTK. — 1 gallon, ale measure, eontains 282 cable inches. 

1. How many pints in 3 quarts ? How many in 5 ? 

2. How many quarts in 3 gallons ? In 4 gallons? In 9T 



EXAMPLES. 



1. How many quarts are 
there in ^hhd. 2bar. 29gal. 
2qt.1 

OPEKATIDH. 

Ahhd. 2bar. 29gal. 2qt. 

Ik 

4 

8bar. 
J6 
67 
26 



2. In 1271 quarts, bow 
many hogsheads, kc. 1 

OPERATIOM. 

4)1271 

36)317 Zqt. 

4)8 29gal. 
4 2bar. 



Am. Ahhd. 2har. 29gai. 3qt. 



3l7gac 

i271qts. 
8. In 47bnr I6pal. 4qt, bow many pints 1 

4. In 27hhd. Zbar, 25gaL Sqt.^ how many pints ? 

5. In 55832 pints, how many hogsheads 1 

6. In 64972 quarts, how many barrels ? 

112. For what ib ale or beer measuxe \is«i\ NAi&X. «i^ V(s^ ^ssi^m- 
iaationar ifepesi ths t^Ue. 
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DRY MEASURE. 

[13. Dry Measure is used in measuring all dry ai tides, 

:h as grain, fruit, salt, coal, Sec. 

TABLE. 



2 pints pt. 
8 quarts - 
4 pecks • 
36 bushels 
pt. 



make 1 quart, marked 
1 peck, - 
1 bushel, 
1 chaldron, 
pk, bu. 



qt. 
pk, 
bu. 



16 
64 



qt. 
1 
8 
32 



= 1 
= 4 



= 1 



2304 =1152 = 144 = 36 



ch. 



1. 



1. How many quarts in 2 pecks ? - In 5 ? In 8 ? 

2. How many pecks in 24 quarts ? In 32 ? In 64 ? 

3. How many pecks in 6 bushels ? In 8 ? In 12 ? How 
iny bushels in 16 pecks ? In 32 ? In 40 ? 

4. How many bushels in 2 chaldrons ? In 3 ] In 4 f 
NoTK. — The standard bushel of tl United States is the Win- 
»ter bushel of England. It is a circular measure, 18^ inches in 
meter and 8 inches deep, and contains 2150{ cubic inches, nearly. 
2. A gallon, dry measure, contains 263f cubic inches. 



EXAMPLES. 


1. How many quarts are 
ere in 65c^. 20^. 3pk. 

U ? OPK&ATION. 

65CA. 20^. 3pk, Iqt. 

36 
390 
97 

360 
4 


2. How many chaldrons, 
&c., in 75551 quarts ? 

OPERATION. 

8)75551 

4)9443 Iqt. 

36)2360 3pk. 

65 20bu. 


443 
_8 
551 quarts. 


Ans. 65ch. 2Qhu. 3pL lq{ 



18. What articles are measured by dry measure ¥ What are its 
lominadons? Repeat the table? What is the «tasi^&x4Vs<QS^^\ 
lat are ftba coptenta of a ^pallon f 
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3. In 372 bushels, how many pints 1 

4. In 5 chaldrons 31 bushels; bow many pecks? 

5. In 17408 pints, how many bushels ? 

6. In 4220 pints, how many chaldrons f 

AVOIRDUPOIS WEIGHT. 

114. By this weight all coarse articles ate weighed, raeb 
as hay, grain, chandlers' wares, and all metals except gold 
and silver. 

TABLE. 

16 drams, dr. make 1 ounce, marked m. 

16 ounces - - 1 pound, • Jh* 

25 pounds - • 1 quarter, - qr. 

4 quarters - 1 hundred weight, eioU 

20 hundred weight 1 ton. - - T. 

dr. az. lb. qr. ewL T 

16 = 1 
256 =16 =1 

6400 = 400 =25 =1 

25600 = 1600 =100 =4 =1 
512000 = 32000 = 2000 =80 =20 si 
Notes. — 1. The standard ayoirdupois pound is the weight of 
27.7015 cubil! inches of distilled water. 

2. By the old method of weighing, adopted from the English 
system, 112 pounds were reckoned for a hundred weight. Bat noVt 
the laws of most of the States, as well as general usage, fix tli0 
hundred weight at 100 pounds 

3. The units of the scale, in passmg irom orams to ovnoes, are 
16 ; from ounces to pounds, 16 ; from pounds to quarters, 25; 
from quarters to hundreds,' 4 ; and nrom hundreds to tons, 20. 

1. In 2oz,, how many drams ? In 3? In4? In5f 

2. In Alb., how many ounces 1 In 3 how many ? In 2 1 

3. In 6qr., how many hunoreU weight ? In 5qr. ? 

4. In Sctot.f how many quarters ? How many in 4cwt, ? 

5. In 60 hundred weight, how many tonsi In 80 ? 

114. For what is avoirdupois weight used^ How is the table to be 
load 1 How can you determine, from the second table, the value (A ■ 
1D7 unit in rnUa of the lower denominations 1 
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t. Ho\i^ many pounds axe 
liere in 15T, 8cwt Sqr. 

OPERATION. 

15T. 8ctot. 3qr. 15a. 
20 

308 cwt 

£ 

1235 qr. 
25 



6180 
2471 
30890 lb. 



5 ^. added. 
1 ten addecL 



2. In 30890 poinM.!K)W 
many tons ? 

OPERATION. 

2 5)30890 

4 )1235 <yr . 15/5. 

2 0)308 ctg <, Zgr. 

15 T. 8cwL 



Ans. 15 T. Scwt 3qr. 16/5. 



3. In 5T. Scwt. 3qr, 24Z5. 13oi?. 14£&*., how many drams ? 

4. In 28^. 4cwt Iqr. 21/6., how many ounces ? 

5. In 2790366 drams, how many tons ? 

6. In 903136 ounces, how many tons ? 

7. In 3124446 drams, how many tons? 

8. In 93 T. 13cwt, 3gr, 8/6., how many ounces? 

9. In 108910592 drams, how many tons? 

10. What will be the cost of 1121 17 cwt. 3qr. 24/5. of hay 
it half a cent a pound ? How much would that be a ton 1 

11. What is the cost of 2T. 13cwt 3qr. 21/5. of beef at 
I cents a pound ? How mucn would that be a ton ? 

TROY WEIGHT. 



116. Gold, 
Pioy weight 


<^ilver, jewels, and Hquors, 
TABLR. 


are weighed 


24 grauis, 
20 pennyw 
12 ounces 


or. make 1 pennyweight, 
ghts - 1 ounce - 
1 poimd - 


marked pwU 

' OS. 

- . lb. 


24 


pwt. az. 


lb. 


480 


= 20 ;= 1 




5760 


=: '^0 =12 


=L \ 
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NoTEfl.-— 1. The standard Troy pound is the weight of 22.794377 
cubic inches of distilled water. It is less than the pound avoirdupoii. 

2. The units of the scale, in passing from grains to penny- 
weights, are 24 ; from pennyweights to ounces, 20 ; and from 
ounces to pounds, 12. 

1. How many grains in 2 pennyweights ? In 3 ? In 4? 

2. How many pennyweights in 48 grains? In 72 1 

3. How many ounces in 40 pennyweights ? In 60 ! 

4. How many ounces in 4 pounds? la 12? In9? In7? 

5. How many pounds in 24 ounces ? In 36 ? In 96 ? 

EXAMPLES. 



2. In 97817 grains, how 
many pounds ? 

OPERATION. 

24 )97817 

20 )4075 pta. I7gr. 

12 ) 203 oz, I5pi0t, 

16 a. lias. 



Ans. I6tl>, iloz. 15pwt. 17 gr 



1. Eow many grains are 
there in 16Z5. Iloz. 15pwt, 
llgrA 

OPERATION. 

16^, Iloz. 15pwt, IT^n 
12 

203 ounces. 
20 

4075 pennyweights. 
24 

97817 grains. 

3. In 25lb, 9oz, 20 gr., how many grains I 

4. In 6490 grains, how many pounds ? 

5. In 148340 grains, how many pounds ? 

6. In 1171b, 9oz. 15pwt. ISgr., how many grains t 

7. In 8794 pwt., how many pounds ? 

8. In 6Z5. 9oz. 21gr, how many gradns ? 

9. In lib, loz. lOpwt 16gr,, how many grains? 

10. A jewel weighing 2oz. l^pwt. 18gr., is sold for half » 
dDllar a grain : what is its value ? 

Notes. 1. — What is the standard avoirdupois pound 1 
2. — What is a hundred weight by the English method! What if • 
hundred weight by the United States method 1 

3. Name the units of the scale in passmg from one denominatiot M 
mother. 

. 115. What articles are weighed by Troy weight 1 What are ttf dr 
ocmittationa 1 Repeal the table. What \b lYie «tmdaxdTTo^ V^awni} 
%Ikit ar6 the units of the scale, in posmxig tcom qsm ^as^ft. \a ^jxti^V 
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APOTHECARIES* WEIGHT. 

This weight is used by apothecaries and physicians 
ig their medicines. But medicines are generally sold, 
[uantity, by avoirdupois weight 

TABLE. 

SO grains, gf. make 1 scruple, marked B . 

3 scruples - - 1 dram, • - - 3. 

8 drams - - 1 ounce, - - - |. 

L2 ounces - - 1 pound, v . . &• 



ft 



s 1 

s. — 1. The pound and ounce are the same as the pound 
ce in Troy weight. 

le units of the scale, in passing from grains to scruples, 
in passing from scruples to drams, 3; from drams to 
B ; and from ounces to pounds, 12. 
ow many grains in 2 scruples ? In3? In4? In6f 
ow many scruples in 4 drams % In 7 drams ? In 5 ? 
ow many drams in 5 ounces ? How many ounces in 
ns? 





B 


3 


I 




= 1 








= 3 


r= 1 




3 


= 24 


= 8 


Z=L 1 


50 


= 288 


= 96 


= 12 



EXAMPLES. 



OW many grams m 
{ 63 2B 12gr. 

OPERATION. 

b 8! 6 3 2B 12^. 

ounces. 

scruples. 

drams. 

grains. 



2. In 56092 graias, 
many pounds ? 



how 



OPERATION. 

20 )56092 

3) 2804 B 

8)934 3 

1 2)116! 

9ft 



12^. 
2B 
63 

85 



-47M. 9ft 8 5 63 ^ 12^ 
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3. In 27ft 9 S 6 3 IB, how many acraples ? 

4. In 94ft 113 13, how many drams? 

5. 8011 scruples, how many pounds ? 

6. In 9113 drams, how many pounds 1 I 

7. How many grains m 12ft 91 IZ 2B ISgr. ? I 

8. In 73918 grains, how many pounds t 

B4EASURE OF TIME. 

117. Time is a part of duration. The time in whi^h the 
earth revolves on its axis is called a day. The time in which 
it goes round the sun is 365 days and 6 hours, and is called ft 
year. Time is divided into parts according; to the folkwmg 

TABLE. 



60 seconds, sec. make 


1 mmute, 


maiked m. 


60 minutes - - 1 hour. 


Ar. 


24 hours - • - 1 day, - 


- da. 


7 days - - - 1 week. 


- «k 


4 weeks - - - 1 month, 


mo. 


l3mo. Ida. and 6hrs., \ - r i;o« ^*.«» 
01 365da.6hr. \ 1 J^l^^n year. 


- r- 


12 calendar months - 1 yoMi 


- jr. 


sec. m. kr. dm. 


wk. y. 


60 = 1 




3600 =60 =1 




86400 = 1440 =24 =1 




604800 = 10080 =168 =7 


=r 1 


31557600 = 525960 = 8766 = 365J 


= 52 =1 


Notes. — 1. The years are numbered from the beginning of the 


Christian Era. The year is divided into 12 calendar montH 


numbered from January : the days are numbered from the begin- 


ning of the month : hours from 12 at night and 12 at noon. 


i Names, No, No. days. 


Names. 


No, Ne.daf 


January, - - 1st. - - 31 


July, . . - 


7th. . - 31 


February, - - 2d. - - 28 


August, - • 


8th. - . 31 


March,. - - 3d, - - 31 


September, 


9th. . - 30 


April, - - - 4th. - - 30 


October, - - 


10th. . . 81 


May, .,'- - 5th. - - 31 


November, 


11th. - - H 


June, . - 6th. - - 30 


December, 


lath. . . M 
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lio leuffth of the tropical year is 365(f. 5hr. 48m. 48«0e. 
; but in the examples we shall regard it as 365^. 6hr, 
ince the length of the year is 365 days and 6 hours, the odd 
B, by accumulating for 4 years, make 1 day, so that every 
year contains 866 days. This is called Bissextile or Leap 
The leap years are exactly divisible by 4 : 1852, 1856, 1860^ 
p years. 

lie additional day, when it occurs, is added to the month of 
try 8C that this month has 29 days in the leap year. 

Thirty days hath September, 
• April, June, and November ; 

All the resi have thirtv-one, 
Excepting February, twenty-eight alone. 

[low many seconds in 4 minutes ? How many in C ? 
Flow many hours in 3 days ? How many in 5 ? In 8 1 
H[ow many days in 6 weeks ? In 8, how many ? 
Sow many hours in 1 week ? How many weeks in 42da. 1 



EXAMPLES. 



flow many seconds in 
. 6kr. ? 

»ERATION. 

5da, (ykr, 
6 

T 

60 
60x60=31557600sec 



2. How many days, &;a 
in 31557600 seconds ? 

OPXRATION. 

60)31557600 

6 0)525960 

24 )8766 

S65 6hr 

Ans, 365da, 6Ar. 



f the length of the year were 365(£a. 23hr. 57m. 'S^see 
lany seconds would there be in 12 years ? 
ji 126230400 seconds, how many years of 365 daysl 
ji 756952018 seconds, how many years of 365 daysl 

What are tHe denommations of timet How long is a year 
any ddys in a common vear 1 How many days in a Leap year 1 
any calendar months m a year 1 Name them, and the number 
in each. How many davs has February hi the leap year T How 
i«iueml^r which uf tde muttttuf have 30 days, and which 31 T 



\ \ 
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6. In 285290205 seconds, how many yean of Z65da, CAf 
each? 

7. How many hours in any year from the 31st day of March 
to the 1st day of January following, neither day named being 
counted ? 

CIRCULAR MEASURE. 

118. Circular measure is used in estimating latitude and 
longitude, and also in measuring the motions of the heavenly 
bodies. 

The circumference of every circle is supposed to be divided 
into 360 equal parts, called degrees. Each degree is divided 
into 60 minutes^ and each minute into 60 seconds. 

TABLE. 



60 seconds" make 


1 minute, marked '* 


60 minutes 


1 degree, - - ®. 


30 degrees 


1 sign, - - B. 


12 signs or 360° 


1 circle, - - o. 


// / 


8. ( 


60 = 1 




3600 = 60 


== 1 


108000 = 1800 


= 30 =1 


1296000 = 21600 


= 360 =12 = 



1. How many seconds in 3 minutes ? In 4 ? In 51 

2. How many minutes in 6 degrees? In 4 ? In 5? 

3. How many degrees in 4 signs? In 6 ? In 7 ? In 81 

4. How many degrees in 240 minutes ? In 720 1 How 
many signs in 90° ] In 150° ? In 180° ? 

EXAMPLES. 

1. In 58. 29° 25', how many minutes? 

2. In 2 circles, how many seconds ? 

3. In 27894 seconds, how many degrees, ke. 

4. In 32295 minutes, how many circles, d^e. 

5. In 3 circles 16° 20', how many seconds! 

6. In 8s. 16° 25", how many seconds] 

7. In 8589 seconds, how many degrees, &c. 

118. Fop what is circular measur« iwed I How is <^v<»ry ♦•ircleMK 
pated to be divided t Uep^ai U\e \aV\& 



DENOIDNATB NUMBEB8. 



m 



MISCELLANEOUS TABLEa 



12 units, or things 

12 dozen - 

12 gross, or 144 dozen 

20 things - 
100 pounds - 
196 pounds - 
200 pounds - 

18 inches - 

22 inches, nearly 

14 pounds of iron or lead 
21^ stones - - . 
8 pigs 



make 



1 dozen. 

1 gross. 

1 great giosEk 

1 score. 

1 quintal of fish« 

1 barrel of flour. 

1 barrel of pork^ 

1 cubit 

1 sacred cubit. 

1 stone. 

1 fother. 



BOOKS AND PAPER. 

The terms, folio ^ quarto, octavo, duodecimo, &c., indicate 
Jie number of leaves into which a sheet of* paper is folded. 
A sheet folded in 2 leaves is called a folio. 



A sheet folded in 4 leaves * 


* a quarto, or 4to, 


A sheet folded in 8 leaves ' 


' an octavo, oi 8vo. 


A sheet folded in 12 leaves * 


* a 12mo. 


A sheet folded in 16 leaves * 


* a 16mo. 


A sheet folded in 18 leaves * 


• an 18mo. 


A sheet folded in 24 leaves * 


* a 24mo. 


A sheet folded in 32 leaves ' 


' a 32mo. 


24 sheets of paper mak 


e 1 quir©. 


20 quires 


1 ream. 


2 reaiXLS . - - 


1 bundle. 


5 bundles ... 


1 bale. 



MISCELLANEOUS EXAMPLES. 

How many houiis in 34:Awk. 6da. Xlhr, 1 

In 6 signs, how many minutes ? 

In 15 tons of hewn timber, how many cubic inchest 

In 171360 pence, how many pounds? 

In 1720320 drams, how many tons ? 

In 55799 grains of laudanum, how many pounds! 

7. In 9739 grains, how many pounds Troy ? 

8. In 59Z^. ISpwt. 5gr., how many grains ? 

9. In X85 9s., how many gumeas ? 

to. la 340 E. F., how many Ells Eiiglisli ) 
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11. In Shhd, ISgal. 2qt, how many half-pinto 1 

12. In 12T. 16cwt. Iqr. I9lb. 12dr., how many drains f 

13. Li 40144896 square inches, how many acres 1 

14. In 5760 grains Troy, how many pouLds ? 

"5. In 6 years (of 52 weeks each), 32wk, 6da, 17Ar., hoi 
, nany hours? 

16. In 811480", how many signs ? 

17. In 2654208 cuhic inches, how many cords? 

18. In 18 tons of round timber, how many cubic inchest 

19. In 84 chaldrons of coal, how many pecks ? 

20. In 302 ells English, how many yards'? 

21. In 24:hhd. 18gaL 2qt, of molasses, how many gills 1 

22. In 76-4. IJR. 8P., how many square inches'? 

23. In XI 5 195. lid. 3/ar., how many farthings! 

24. In 445577 feet, how many miles ? 

25. In 37444325 squareuinches, how many acres ? 

26. If the entire* surface of the earth is found to ccmtahi 
791300159907840000 square inches, how many square miled 
are there ! 

27. How many times will a wheel 16 feet and 6 inches ifi 
circumference, turn round in a distance of 84 miles ? 

28. What will 28 rods, 129 square feet of land cost at SU 
a square foot ? 

29. What will be the cost of a pile of wood 36 feet bng 
6 feet high and 4 feet wide, at 50 cents a cord foot ? 

30. A man has a joumey to perform of 288 miles. He 
travels the distance in 12 days, travelling 6 hours each day : 
at what rate does he travel per hour 1 

31. How many yards of carpeting 1 yard wide, will caipet 
a room 18 feet by 20 ? 

32. If the number of inhabitants in the United States is 
24 millions, how long wiU it take a person to count theiDi 
counting at the rate of 100 a minute '? 

33. A merchant wishes to bottle a cask of wine containing 
126 gallons, in bottles containing 1 pint each : how many 
bottles are necessary ? 

34. There is a cube, or square piece of wood, 4 feet each 
way : how many small cubes of 1 inch each way, can be 
sawed from it, allowing no waste in sawing *? 

35. A merchant wishes to ship 285 bushels of flax-seed in 
casks containing 7 bushels 2 pecks each : what uuuibei of 
aaskif are required ? 
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36. How many times will the wheel of a car, feet and 
6 inches in circumference, turn round in going from Hartford 
to New Haven, a distance of 34 miles 1 

37. How many seconds old is a man who has lived 32 
years and 40 days 1 

38. There are 15713280 inches in the distance from New 
York to Boston, how many miles 1 

39. What will be the cost of 3 loads of hay, each weighing 
IScwt, 3qr, 24Z6., at 7 mills a pound? 

ADDITION OF DENOMINATE NUMBERS. 

119. Addition of denominate numbers is the operation «f 
finding a single number equivalent in value to two or more 
given numbers. Such single number is called the sum. 

How many pounds, shillings, and pence in £4 8s. 9d., 
£27 145. lid., and £156 175. lO^*-? 

Analysis. — We write the units of the same 
Dame in the same column. Add the column 
of pence ; then 30 pence are equal to 2 shil- 
ungB and 6 pence : write down the 6, carrying 
the two to the shillings. Find the sum of the 

ihillings, which is 41 ; that is, 2 pounds and 1 

rfulling over. Write down Is. ; then, carrying * X189 Is. 6d. 
the 2 to the column of pounds, we find the 
mm to be £189 Is. ed, 

NoTS. — In simple numbers, the number of units of the seale, 
it any place, is always 10. Hence, we carry 1 for every 10. In 
denominate numbers, the scale varies. The number of units, Id 
passing from pence to shillings, is 12 ; hence, we carry one for 
every 12; In passing from shillings to pounds, it is 20 ; hence^ we 
carry one for every 20. In passing from one denominatio.i to 
another, we carry 1 for so many units as are contained in the scale 
at that place. Hence, for the addition of denominate numbers, we 
have the following 

EuLs. — I. Set down the nv/mbers so that units of the 
ame ncume shall stand in the same column ; 

U. Add as in simple numbers, and carry from one de- 
nomination to another according to the scale. 

Proof. — The same as in simple numbers. 

119. What is addition of denominate numbers ? How do you te 
down tbe numbers for additioul H«w do you addl How do voo 
prove addition I 



OPERATION. 


£. 


s. 


d. 


4 


8 


9 


27 


14 


11 


156 


17 


10 



190 



▲DDmOHf c& 



EXAMPLES. 



£ s. cL 



173 


13 


5 


87 


17 


71 


76 


18 


7* 


25 


17 


8^ 


10 


10 10| 


%n 


18 


3 




£ s. d. 

104 18 d 

404 17 8 

467 11 :o 

697 14 4; 

22 18 6 

:8 6 5 



Add 



TROY WEIGHT. 

lb. oz, pwt, gr. 

100 10 19 20 171 



432 

80 

7 







6 

2 1 

9 

11 10 23 

8 9 



6 
3 





(6.) 

lb, oz. pwU gf 

6 13 14 
9 12 
6 13 

7 3 18 
42 10 15 20 
31 21 



391 11 
230 6 
94 



ft I 
24 7 
17 11 



36 

15 

9 



2 

7 
5 
7 
4 



APOTHECARIES' WEIGHT. 
3 9 gr. 



B gr. 



16 
19 

7 
13 

9 



S 

11 
7 
4 
2 

10 



1 17 

2 14 

1 19 

2 11 
2 16 



2 16 

1 13 

2 11 
17 
2 14 



AVOIRDUPOIS WEIGHT. 



9 

16 

3 



(9.) 
c«^. ^. lb. oz. dr. 
14 2 - 

13 2 20 
9 3 6 
10 

6^1 
4 3 



14 
1 
7 

18 12 11 

2 3 2 

8 

16 



(10.) 
T. cwt. qr. lb. oe. 
16 12 1 10 10 
71 8 2 
83 19 3 
36 7 
2 



19 




r 



1 

6 
13 



47 11 

63 6 2 

12 13 1 

9 7 



6 

15 5 

20 14 

2 11 

19 7 

14 9 

5 10 
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11. A merchant bought 4 barrels of potash of the foUor^ning 
weights, viz. : Isjt, Scwt, 2qr, Olb. 12oz. Zdr. ; 2d, 4cwt, Iqr. 
tllb. Aoz ; 3d, AcwL; 4th, 4:cwt. Ogr. 2lb. 15o8. 15dr : 
vhat was the entire weight of the four barrels ? 





LONG MEASURE. 




(12.) 
L. mi furTrd. yd, fi, 
16 2 7 39 9 2 


<r 


m. yd. ft, %n, 
16 9 2 11 


327 1 2 


20 7 1 




12 11 


1 9 


87 1 


15 6 1 




18 14 


7 ' 


1 1 1 


1 2 2 




19 15 


2 1 




OlOTH MEASUIUS. 




B. Fl. qr. na 
126 4 4 


(15.) 
yd. qr, 
4 3 


na, 
2 


B, E, qr, na, t;*. 

128 5 1 3 


65 3 1 


5 4 


1 


20 3 


1 2 


72 1 3 


6 1 





19 1 


4 1 


157 2 3 


25 2 


2 


15 3 


1 2 


LAND OR SQUARE MEASURE. 




Sq.yd. Sq.Jt, 
97 4 


Sq. in, 
104 


2 


60 3 


P.Sq.yd. 
37 25 


22 3 


27 


6 


375 2 


25 21 


105 8 


2 


7 


450 1 


31 20 


37 7 


127 


11 


30 


25 19 



19. There are 4 fields, the 1st contains 12il. 2R, 38P. ; 
the 2d, 4^. IR. 26P. ; the 3d, 85^. OR, 19P. ; and the 
ilk, 67 A, IR. 2P. : how many acres in the four fields? 





CUBIC MEASURE. 




^ i^O.) 




(21.) 


(22.) 


Ou.yd.Cu.fi. 


Cu. in. 


C. S.fi, 


C. Card feet. 


65 25 


1129 


16 127 


87 9 


S7 26 


132 


17 12 


26 7 


M 1 


1064 


18 119 


16 6 


» 19 


17 


37 104 


19 5 



188 
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WINE OR LIQUID MEASUKB. 


hhd. 
187 


(23.) 
gal. gt. pt. 
65 3 2 


(24.) 
tun, pi. hhd, goL qjU 
14 2 1 27 3 


12 


: 60 2 3 


15 1 2 25 2 


450 


29 1 


4 2 1 27 1 


21 


2 3 


5 1 62 3 


14 


39 1 2 


7 1 • 2 21 2 




DRY MEASURE. 


87 ! 


(25.) 
ou, pk, qtpU 
25 3 7 1 


(26.) 
ch. bu. pk. qtpt 
141 36 3 7 2 


59 : 


21 2 6 3 


21 32 2 4 1 


8 


12 7 1 


85 9 10 8 


5 


9 18 2 

TIMR. 


10 4 4 18 


y- 


(27.) 
mo. wk. da. kr. 


(28.) 
wk, da. hr, m. ate* 


4 


11 3 6 20 


8 8 14 55 57 


3 


10 2 5 21 


10 7 23 57 49 


5 


8 1 4 19 


20 6 14 42 01 


101 


9 3 7 23 


6 5 23 19 59 


55 


8 4 6 17 


2 2 20 45 48 




CIRCULAR MEASURE OR MOTIOl^. 


B. 


(29.) 


(30.) 
s. ** f ft 


5 


17 36 29 


6 29 27 49 


7 


25 41 21 


8 18 29 16 


8 


15 16 09 


7 09 04 58 



NoTE.»Smce 12 signs make a oircnmferenoe of a drek. 
wfite down only the excess over exact 12'8. 



APPLICATIONS IN ADDITION. 



1. Add 46/6. 9oz. 16pwt. I6gr,, 87/6. lOoz. 6pwt. l^ 
\Qm. lOoz. lOpwL \Ogr., and 56/6 '3pwL Oyr. together. 
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2. What is the weight of forty-six pounds, eight oiinoes, 
thirteen pennyweights, fourteen grains ; ninety-seven pounds, 
diree ounces ; and one hundred pounds, five ounces, ten peo- 
U3rweight8 and thirteen grains ? 

3. Add .the following together: 29 T. l6cwL Iqr, Ulk 
I2(wr. 9dr., I8cwi. 3qr. lib,, 50T. Sqr. 4:0Z., and 2T. Iqr 
I4<fr. 

4. What is the weight of 39 T: lOcwt 2qr, 2U>. 15og. I2dr. 
\lcwU Uh., \2cwt. 3gr., and 2gr. 8Z6. 9dr, ? 

5. What is the sum of the following : 314^4. 2R, 39P. 
SOOsg. fi. 136«y. in., 16.4. lE. 20P. lOjg. ft., 3jR. 36P. 
and 4u4. \R. 16P. 1 

6. What is the solid content of 64tons33/i!. 800m.,9^e>7M 
1200t>a., 2SfU 700in,, and95torw31/i?. 1500m. 

7. Add together, 9ebu. Zpk, 2qt. Ipt., 466v. Zpk. Igt Ipt., 
^j>k. IqL Ipt. and 23bu. 3pk. Aqt Ipt 

8. What is the area of the four following pieces of land ; 
the first containing 20 A. ZR. 16P. 250sq.ft. W&sq. in. ; the 
•econd, 19iL IjB. 39P. ; the third, 2R. lOP. ^sq.fU ; and 
the fourth, 6A. 6P. 50*g. in: % 

9. A farmer raised from one field 21hu. \pk, ZqU of wheat | 
fimm a second, 4i\hu, 2pk. 5qt. of barley ; fi:om a third, 356t«. 

; Ipifc. Zqt, of rye ; from a fourth, ^Zbu, 3pk. Iqt. of oats ; how 
much grain &d he raise in all ? 

10. A giocor received an invoice of 4Jihd. of sugar ; the 
&8t weighed llct^;^. 15/6. ; the second, 12cwt. 3qr. 15/5. ; the 
third, 9ewt. Iqr. 16/6. ; the fourth, 12cu;^. Iqr. : how much 
did the four weigh ? 

11. A lady purchased 32yd9. Sqrs. of sheeting ; Slyds. Iqr. 
ttf shirting; l^yds 2qrs, of linen ; and S^ds. 2qrs. of cambric: 
what was the whole number of yards purchased f 

12. Purchased a silver teapot weighing 2302. 17pwt. llgr. 
:« sugar bowl, weighing 802;. IZpwt. I9gr, ; a cream pitcher 

^reighing 5oz. llffr. : what was the weight of the whole) 

13. A stage goes one day, 87m. 6fur. 2^rd. ; the next, 75m« 
Ifttr. llrd.; the third, 80m. 7/t*r. lOrd ; the fourth, l^m, 
ifur. : how far does it go in the foiur days ? 

14. Bought three pieces of land; the first contained 17 
:iKre9 \R. 35rd. ; the second, 36 acres 2R, 21rd. ; and the 
third. 40acr€9 OR, Zlrd. : how much laud did I puicha£e1 
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SUBTRACTION OF DENOMINATE NUMBBIUI. 

120. The difference between two denominate numben H 
S2ch a number as added to the less will give the greater. 
ScTBTEACTioN is the operation of finding this diffiffenoe. 

I. What is the difference between £27 16«. 8d. andjCl9 
175. 9d. 1 

Analysis. — We cannnot take 9d, from Sd, ; 
we therefore add to the upper number as many 
units as are contained in the scale, and at the 
same time add 1, mentally, to the next higher 
denomination of the subtrahend. We then say, 
9 from 20 leaves 11. Then, as we cannot sub- 
tract 18 from 16, we add 20 and say, 18 from 36 leaves 18. Now, 
as we have taken 1 pound ^20 shillings, from the pounds, and 
added it to the shillings, there are but 26 pounds left. We nay 
then say, 19 from 26 leaves 7, or 20 from 27 leaves 7. The lat- 
ter is the easiest in practice. 

The first step is called borrowingy the second, carrying : heuoe^ 

"Rule. — I. Set down the less number under the greater^ 
placing units of the same value in the same column. 

II. Begin with the lowest denomination, and subtract asin 
simple numbers^ borrowing and carrying for each operatkn 
according to the scale. 

Proof. — The same as in simple numbers. 



OPJERATIOK. 
30 13, 

£27 16«. 8i 
19 17 9 

7 18 11 



EXABIPLES. 



From ' 18 
Take - 15 
Remainder 3 


3 28 
2 30) 
38) 


(2.) 
T. cwt. qr. lb. 
4 12 3 20 
2 18 3 1| 
1 14 19 J 




Proof - 18 


3 28 


4 12 3 20 


&d 


lA. 03. 

From . 273 
Take * 98 10 


pnft, gr. 



18 21 


lb. oz. pwt. gf' . 
18 9 10 
9 10 15 20 


< 
hi 

1? 


Bemaiuder 


- 


I!it 



\ 
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(6.) (6.) 

T. cwU qr. Ih. oz, cwt. qr. lb, az, dr. 

Fiom . 7 14 1 3 6 14 2 12 10 8 

Take - 2 6 3 4 11 6 3 16 15 8 



£cmaindei 




/M \ 










r/o V 




From 
Take 


- 


T. 

151 
27 


SI 

3 
2 


gal, qt, pt. 
50 3 2 
54 3 2 


yr.wk.da.hr.' " 
95 25 4 20 45 50 
80 30 6 23 46 56 



Remainder 

TIME BETWEEN DATES. 
121. To find the time between any two dates. 

1. What time elapsed between July 5th, 1848, and August 
8th, 1850? 

Note. — ^In the first date, the number of operation. 

the year is 1848 ; the number of the month, yr. mo. da. 

7, and the number of the day, 5. In the 1850 8 8 

second date, the number of the year is 1850, 1848 7 5 

the number of the month 8, and the number — - — - 

of the day, 8. ^13 

Hence, to find the time between two dates : 

Write the numbers of the earlier date under those of the 
later f and subtract according to the preceding rule. 

Note. — 1. In finding the difference between dates, as in casting 
interest, the month is regarded as the twelfth part of a year, and 
as containing 30 days. 

2. The ciyil day begins and ends at 12 o'clock at night. 

2. What is the difference of time between Maich 2d, 
1847, and July 4th, 1856 ? 

3 . What IS the difference oi time between April 28th, 1 834, 
lad February 3d, 1856 ? 

4. What time elapsed between November 29th, 1836, and 
January 2d, 1854 % 

120. What is the difference between two denominate numbenil 
Give the rule for subtraction. How do you prove subtraction \ 

121. Give the rule for finding the difierence between two dates. How 
\m the month reckoned t At what tijue docs a civil day begin 1 
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5. What time elapsed between November 8th, at 11 o'dod 
A.M., 1847, and December 16th, at 4 o'clock, P.M., 18501 

OPERATION. 

Analysis. — The hours are numbered y^. ff^Q^ ^a, & 

from 12 at night, when the ciyil day begins. 1^50 12' 16 1 

The numbers of the years, months, days 1047 11 q 1 

and hours, are used. 

' 3 18 

6. What time elapsed between October 9th, at 11 PJM 
1840, and February 6th, at 9 P.M., 1853 ? 

7. Mr. Johnson was bom September 6th, 1771, at 9 o'cloc 
A.M., and his first child November 6th, 1801, at 9 o'cloc 
P.M. : what was the difference of their ages 1 



APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. From 38mo. 2tDk. Sda. 7hr. 10m., take lOmo. Stf 
2da. lOhr. 50m. 

2. From 176yr. Smo, Swk. Ada., take 91yr. 9mo. %l 
6<?a. 

3. From £3, take 3«. 

4. From 2lb., take 20^r. Troy. 

5. From 8 fe, take lfclf232 3. 

6. From 9^., take 1 T. IcwL 2qr. 20/6. l5oz. IMr. 

7. From 3 miles, take Sfur. I9rd. 

8. The revolution commenced April 19th, 1775, and 
general peace took place January 20, 1783 : how long d 
the war continue ? 

9. Ajmerica was discovered by Columbus, October 1 
1492: what was the length of time to July 25, 1855? 

10. I purchased 167/6. Soz. 16pw/. lO^r. of silver, a 
sold 98/6. lOoz. I2pwt, I9gr. : how much had I left 1 

11. I bought 19^. llcwt 2gr, 2/6. l2oz. I2dr, of ( 
iron, and sold 17^. ISctt;^. 2qr. 19/6. Uoz, lOdr. : what 1 
I left? 

12. I purchased lOllb 11? 73 23 19^r. of medici 
and sold 17% 2f 33 13 bgr, : how much remained 
sold? 

13. From 46yd, 1 qr. 3no., take 42yd, Sqr, Ina, 2in. 

14. Bought 7 cords of wood, and 2 cords 78 feet hav 
been stolen, how much remains 1 
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15. A owes B £100 : what will remain due after he has 
paid bim £25 3«. Qid. 1 

16. A farmer raised 186 bushels of wheat; if he sells 
495tf. 2p. 7qt, Ipt, how much will he have left 1 

17. From I74hhd. lOgaLlqt. Ipt. of beer, take 86AW 
llgals. 2qt. IpL 

18. A farmer had 576^. Ipk. 2qi. of wheat; he sold 
1395u. 2p/b« 3^^. Ipt, : how much remained unsold ? 

19. A merchant bought 17 cwL 2qr. I4lb, of sugar, of 
which he sold at one time 3cwt 2qr. 20lb, ; at another 6ewU 
Iqr. b&. : how much remained unsold ? 

20. Sold a merchant one quarter of beef for £2 Is, 6d, ; 
one cheese for 9«. 7d ; 20 bushels of corn for £4 10#. lid ; 
and 40 bushels of wheat for £19 12^. S^d, : how much did 
the whole come to ? 

21. Bought of a silversmith a teapot, weighing Sib, Aoz. 
Opw^ 21^r. ; one dozen of silver spoons, weighing 2lh, loz» 
Ipwi,; 2 dishes weighing I6lb, lOoz. Ibptot, 16^r. : how 
m\k(k did the whole weigh 1 

22. Bought one hogshead of sugar weighing 9cwt, Sqr. 2% 
14o2. ; one barrel weighing Scwt, Iqr, 2^., and a second 
barrel weighing Scwt, Oqr, lib, 4oz, : how much did the 
whole weigh '? 

23. A merchant buys two hogsheads of sugar, one weigh- 
ing %cwt, Sqr, 21/5., the other 9cwt, 2qr. Qlb, ; he sells two 
barrels, one weighing Scwt. Iqr, I2lb, 14oz., the other, 2cwt, 
^r, Iblb. 6oz, : how much ren^ains on hand ? 

24. A man sets out upon a journey and has 200 miles to 
travel ; the first day he travels 9 leagues 2 miles 7 furlongs 
30 rods ; the second day 12 leagues 1 mile 1 furlong; the 
third day 14 leagues ; the fourth day 15 leagues 2 miles 
6 furlongs 35 rods : how far had he then to travel 1 

25. A farmer has two meadows, one containing 9 A, SB. 
37P., the other contains 10 A. 2JR, 25P, ; also three pas- 
tures, the first containing 12-4. IB, IP. ; the second con- 
taining 18^. SB,, and the third QA. IB, S9F, : by how 
many acres does the pasture exceed the meadow land 1 

26. Supposing the Declaration of Independence to have 
been published at precisely 12 o'clock on the 4th of July, 
1776, how much time elapsed to the 1st of January, 1833^ 
«t 29 tnlnntes putt 3^ P^ M^ 1 
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MULTIPLICATION OF DENOMINATE NUMBERS. 

122. MuLTiPLiGATioif of denominate numbers is the open- 
tionof multiplying a denominate number by an abstractnnmber. 

1. A tailor has 5 pieces of cbth each containing 6fdL 
2qr. Sna, : how many yards are there in all ? 

Analtsis.-— In all the pieces there are 5 
times as much as there is in 1 piece. If in 
1 piece each denomination be taken 5 times, 
the result will be 5 times as great as the multi- 
plicand. Taking each denomination 5 times, 
we have ZOyd, IQqr, 15na. 

But, instead of writing the separate products, 
we begin with the lowest denomination and 
say, 5 times 3na. are 1 5r^. ; divide by 4, the units of the scale, write 
down the remainder 3na., and reserve the quotient Zqr, for the 
next product. Then say. 5 times 2qr, are 10^., to which add the 
3^. making 13qr. Then divide by 4, write down the renudnder 
I, and reserve the quotient 3 for the next product. Then say, 5 
times 6 are 30, and 3 to carry are 33 yards : hence, 

E.ULE. — I. Write down the denominate nv/mJber and ui 
the mtdtiplier under the lowest denomination. 

n. Multiply as in simple numbers^ and in passing from on§ 
denomination to another ^ divide by the units of the scaU, ad 
down the remainder and carry the quotient to the rvext prodiid> 

Proof. — The same as in simple numbers. 

EXABIFLES. 



opnuTKnr. 


•t 


2 


M 

3 


^0 


10 


15 


33 


1 


3 



(1.) 

£ s, d. far. 
17 15 9 3 


(2.) 
T. cwt. qr. lb. oz. 
10 2 12 


6 


7 


106 U 10 2 


3 10 19 4 


(3.) 
m fur. rd. yd. ft. 
9 3 20 3 2 


9 9 27 36 


6 


3 


What is multiplication 





I Bbtnf 3d yoM prove muliipU(^aU(m 1 
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mo, da. 


hr. 


T.cwt. 


(6.) 


oz. 


dr. 


6 15 


18 
5 


6 12 


3 20 


12 


9 

8 



L farmer has 11 bags of com, each containing 2hu. Ipk 

low much com in all the bags ? 

[ow much sugar in 12 barrels, each containing 2cwt 

b.l 

1 7 loads of wood, each containing 1 cord and 2 6ord 

)W many cords ? 

A bond was given 21st of May, 1825, ancf was taken 

12th of March, 1831 ; what will be the product, if 

le which elapsed from the date of the bond tUl the day 

taken up be multiplied by 3 1 

What is the weight of 1 dozen silver spoons, each 

ag Soz. 6pwt. ? 

What is the weight of 7 tierces of rice, each weighing 

iqr, leib. ? 

Bought 4 packages of medicine, each containing 3 Si 

5 1 9 16^r. : what is the weight of all 1 

How far will a man travel in 5 days at the rate of 

ifur. Ard. per day 1 

Hc^ much land is there in 9 fields, each field contain- 

4. IR. 25F. ? 

How many yards in 9 pieces, each 29yd. 2qr, 3na, 1 

If a vessel sails 5Z. 2mi, 6Jur, 36rd in one day» 

r will it sail in 8 days ? 

Sow much water will be contained in 96 hogsheads, 

»ntaining 62yaZ. l^^. ipL l^t. 1 

1. — When the multiplier is a composite number, and the 
do not exceed |2, maltiply by the factors in succession. 
ast example 96=12x8. 

If one spoon weigh 3oz. 5piot. 16gr., what is the 
of 1 20 spoons ? 

If a man travel 2 Ami. 7 fur. Ard. in one day, how far 
go in one month of 30 days ? 

If the earth revolve 0*^ 15' of space per minute of time, 
r does it revolve per hour 1 

Bought 90hhd. of sugar, each weighing I2cwt. 2qr. 
what was the weight of the wlioVel 
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23. What u the cost of 18 sheep, at 5s. 9^cL apiece ? 

24. How much molawes is contained in 25hhd, each hogi- 
Lfad having CAgal. \qU Ipt. ! 

25. How many yards of cloth in 36 pieces, each piece ooq- 
t&ining 26yd, Zqr, 1 

26. A farmer has 18 lots, and each lot contains 41 A 2B» 
IIP. : how many acres does he own ? 

27. There are three men whose mutual ages are 14 timei 
20yr, 5mo. 3wk. 6da, : what is the sum of their ages f 

28* Bought 90hhd. of sugar, each weighing I2cwt, 2^. 
14/6. ; what is the weight of the whole ? 

29. If a vessel sail 49mu 6fur, Srd. in one day, how far 
will she sail in one month of 30 days \ 

30. Suppose each of 50 farmers to raise 125 hu* 3j)k, 6qt. d 
g^ain : how much do they all raise 1 

31. If a iteam ship, in crossing the Atlantic, goes 21 Im 
i/ur, 32rd. a day, how far will she go in 15 days ? 

32. If 1 horse consume 2 tons Iqr, 20lb, of hay in a winter^ 
how much will 36 horses consume 1 

33. How much cloth will clothe a company of 48 nuo, if 
it takes 5yd, dqr, 2na. to clothe one man ? 

Note. — Each denomination may be multiplied "^y the multipliaf 
suparately, and the results rtidueed and added. 

divisicjn of denominate numbers. 

123. Division of denominate numhers is the operatiaoif 
dividing a denominate number into as many equal ptrtitf 
there are units in the divisor. 

1. Divide £25 155. 4d by 8. I r 

Akaltsis. — We first say 8 into 25, 3 times OBKKkrtm, 

and £1 or 20*. o^'e^. Then, after adding the 8)£25 15t. 4i 

155. we say, 8 into 35, 4 times and 3*. over. £^ — As, H 

Then, reducing the 35. to pence and adding in 
the 4rf.. vv^ say, 8 into 40, 5 times. 



i 



1*^3. What 18 diN-ision of denominate numbera ! Gire theiote^ 

r*!*""^'. ^ ■^^'djvou prove divisioa ? How do you diviie rhen d* 
ii-.-.irr IS i c:>jjp^:s:ic nuLiibe; ] Whit will be the viiiii of escb ^^ 



\ 
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OPEBATIOM. 

Hvide 366«. Zpk. IqU by 7. ^>|J*^ ^^^^ ^«^-(»«- 

LT8IS. — In this example we \ 

Eit 7 is contained in 36 bushels ^ 

3 and 1 bushel over. ReduiQing ■ 

► pecks, and adding 3 peoksj, 7)7pA?.(ljpA. 

7 pecks, which conJainjB. 7, 1 1 7 

SlT^remailider. A|ultiplying .' q 
quarts and ad&ing, gives 7 g 

to be divided by 7. 

7)7(lqt 

Ans. 6bu, Ipk, Iqt 
ce, for the division of denominate numbeis we have the 

E. — I. Begin taith the highest denomination and 

as in simple numbers : 

Reduce the remainder^ if any^ to the next loiaer de- 

ation, and add in the units of that defumdnationfar 

dividcTid. 

Proceed in the sam>e manner through oU the denom^ 
s. 

OP. — By multiplication, as in simple numbers. 

cs. — 1. If the divisor is a composite number, we may divide 
factors in succession, as in simple numbers, 
ach quotient figure has the same unit ajB the dividend from 
hich it was derived. 

the divisor is greater than 12 and not a oomposite number, 
nation is the same as long division. 







SXAMFI.ES. 




T. 

7)1 


(1) 

cwt. qr. 

19 2 


(2.) 
lb. A. R. 
12 9)113 3 


P. 

25 


It 


5 2 


16 12 2 


25 


L. 

8)47 


(3.) 

mi. fur. 

1 7 


(4-) 
, rd. bu, pk. 
8 11)25 3 


qt. 
1 



nt. 



6. £113S l2s.4d.bfS^ 
9. 70 r. I7cirt. 7a. by 79. 
10. 21bu. 3pk. Iqt. bj 84. 



Dnride die ioDoiiiiig : 

§L llcwt. (UjT. 2lb. 6oB. by 7. 

6. 49yrf. Syr. 3na. bv 9. 

7. 13M. IR. by 12.' 

1 1. Boagbt 65 yards of doth fiv which I piid £72 14jl 
IJ^/l : what did it ooet per yard ? 

12. If 15 loads of hay contain 35T. SemL, idiat is tb 
weight of each load ! 

13. If a man, lifting 8 times as much as a boy, can nm 
20ilb. 1202., how nmch can the boy lift? 

14. If a Tessel sail 25^ 42' 40" in 10 days, how fo will 
she sail in one day? 

15. Divide 9hhd. 2S^al 2gt. by 12. 

16. What is the quotient of 65^ Ipk. 3qL divided by 12! 

17. In 4 equal packages of medicine there aie 13ft 7 S 
2 3 IB ^gr. ; how much is there in each package f 

18. In 25hhd. of molasses, the leakage has reduced ^ 
whole amount to 1534^aZ. Iqt. \pt. : if the same quantity 
has leaked out of each hogshead, how much will eadi hogf* 
head stiU contain ? 

19. In 9 fields there are 113 A ZR. 25P. of land: if tiie 
fields contain an equal amount, how much is there in etch 
fipld? 

20. If in 30 days a man travels 746mt. ^fur,, travelling 
the same distance each day, what is the length of each day's 
journey? 

21. Suppose a man had 98^. 2oz. \9pwt 5gr. of silTec; 
how much must he give to each of 7 men if he divides it 
equally among them ? 

22. When 175^aZ. 2qt. of beer are drank in 52 weAi, 
how much is consumed in one week ? 

23. A rich man divided 1686w. Ipk, 6qt of com among 
35 poor men : how much did each receive ? 

24. In sixty-three barrels of sugar there are 7 2\ 16cM«t 
dqr, 12lb, : how much is there in each barrel ? 

25. A farmer has a granary containing 232 bushels 3 
pecks 7 quarts of wheat, and he wishes to put it in 105 bags: 
how much must each bag contain ? 

26. If 90 hogsheads of sugar weigh 56 T. 14cwt. 3qr. 15&. 
what is the weight of 1 \\og&\i^^(\.'\ 
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27. One hundred and seventy-six men confiumed in a weeh 
iZciPt, 2qr, 15lb, 6oz, of bread : how much did each man 
sonsunie? 

28. If the earth revolves on its axis 15° in 1 heur, how far 
iocs it revolve in 1 minute ? 

29. If 59 casks contain ^^hhd, 53ffal 2qt, Ipt, of wine, 
j^hat are the contents of one cask ? 

30. Suppose a man has 246mi. 6/wr. 36rd. to travel in 12 
lays : how far must he travel each day ? 

31. If I pay £12 145. 5d. 3/ar. for 35 bushels of wheat, 
what is the price per bushel ? 

32. A printer uses one sheet of paper for every 16 pages of 
an octavo book : how much paper will be necessary to print 
500 copies of a book containing 336 pages, allowing 2 quires 
of waste paper in each ream?* 

33. A man lends his neighbor £135 6s, 8d,t and takes in 
part payment 4 cows at £5 8s, apiece, also a horse worth 
£60 : how much remained due 1 

34. Out of a pipe of wine, a merchant draws 12 bottles, 
each containing 1 pint 3 gills ; he then fills six 5-gallon demi- 
johns ; then he draws oiT 3 dozen bottles, each containing 
1 quart 2 gills : how much remained in the cask ? 

35. A farmer has 6T, 8cwt. 2qr, \Ub, of hay to be re- 
moved in 6 equal lofids : how much must be carried at each 
kad? 

36. A person at his death leil landed estate to the amomit 
(rf£2000, and personal property to the amount of £2803 17*. 
4rf. He directed that his widow should receive one-eighth of 
the whole, and that the residue should be equally divided 
among his four children : what was the widow and each 
child's portion ? 

37. If a steamboat go 224 miles in a day, how long will 
it take to go to China, the distance being about 12000 miles ? 

38. How long would it take a balloon to go from the earth 
to the moon, allowing the distance to be about 240000 miles, 
the balloon ascending 34 miles per hour ? 

* In packing and selling paper, the two outside ^juires of every ream 
ire regarded as waste, and each oi the remaining quires contains 24 
perfect sheets : hence, in this example, the woMte paper is cousiderod 
•• belougiiig <»uly to the eutire rcjiis. 
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LONGITUDE AND TIME. 



124. The circumference of tho emrth, like that of odM 
circles, is divided into 360^, whick are called degrees cfltmgi^ 
tudc, 

125. The sun apparently goes round the earth once in 24 
hours. This time is dalled a day. 

Hence, in 24 hours, the sun apparently passes over 360^ ol 
longitude ; and in 1 hour over 360°-t-84 = 15°. 

126. Since the sun, in passing over ld° of lon^tade,i6- 
quires 1 hour or 60' of time, 1° will require 60'-r 15—4 
minutes of time ; and 1' of long:lade will be equal to oil^ 
sixtieth of 4' which is 4" : hence, 

15^ of longitude require 1 hour. 
1^ of longitude requiies 4 minutes. 
1' of longitude requires 4 seconds. 
Hence, we see that, 

1. J)^ tJie degrees of longitude he multiplied by 4j Ihe fro- 
duct will be the corresponding time in minutes, 

2. If the minutes in longitude be multiplied by 4^ the pro- 
duct will be the corresponding tims in seconds. 

127. When the sun is on the meridi&n of any place, it ii 
12 o'clock, or noon, at that place. 

Now, as the sun apparently goes from east to west, at the 
instant of noon, it will be past noon for all places at the east, 
and before noon for all places at the west. 

If then, we find the difierence of time between two places 
and know the exact time at one of them, the conespondiM 
time at the other will be found by adding their difierence, if 
that other be east, or by subtracting it ifwest. 

124. How is the oircumference of the earth supposed to be divided? 

125. How does the sun appear to more 1 What is a day 1 How fu 
docs the sun appear to move in 1 hour 1 

126. How do you reduce degrees of longitude to timel How doyoo 
nduce minutes of longitude to time *? 

127. What is the hour when the sun is on the meridian 1 When ibfi 
•on is on the meridian of any place, how will the time be for all placci 
east 1 How for all places west T If you h&ve the difference of time, bo« 
do you Hod tlio tiinel 
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1. The longitude of New York is 74'' V west, and that of 
Philadelphia 75** 10' west : what is the difference of longi- 
tude «id what their difference of time ? 

2. At 12 M. at Philadelphia, what is the time at Now 

3. At 12 M. at New York, what is the time at Philadelphia ? 

4. The longitude of Cincinnati, Ohio, is 84° 24' west: 
what is the difference of time between New York and Cin- 
cinnati? 

5. What is the time at Cincinnati, when it is 12 o'clock at 
New York? 

6. The longitude of New Orleans is 89° 2' west : what 
time is it at New Orleans, when it is 12 M. at New York ? 

7. The meridian from which the longitudes are reckoned 
passes through the Greenwich Observatory, London : hence, 
the longitude of that place is : what is the diilerence of 
time between Greenwich and New York 7 

8. What is the time at Greenwich, when it is 12 M. at 
New York 1 

9. The longitude of St. Louis is 90° 15' west : what is the 
time at St. Louis, when it is Sh. 25m P.M. at New York 1 

10. The longitude of Boston is 71° 4' west, and that of 
New Orleans 89° 2' west : what is the time at New Orleans 
when it is 7 o'clock 12m A.M. at Boston 1 

11. The longitude of Chicago, Illinois, is 87° 30' west: 
what is the time at Chicago, when it is 12 M. at New York t 

PROPERTIES OF NUMBERS. 
COMPOSITE AND PRIMB NUMBERS. 

128. An Integer, or whole number, is a unit or a collection 
of units. 

129. One number is said to be divisible by another, when 
the quotient arising from the division is a whole niunber. The 
^vision is then said to be eocact. 

Note. — Since every number is divisible by itself and 1, tho 
term divisible will be applied to such numbers only, as have other 
^visors. 

128. What 18 an inte|rer 1 
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130. Bvery divisible numbei is called a a>m|xm^ number, 
(Art. 54), and any divisor is called dk factor : thus, 6 iB a com- 
posite number, and the factors are 2 and 3. 

131. Every number which is not divisible is called a 'prifm 
■umber: thus, 1, 2, 3, 5, 7, 11, &c. are prime numbers. 

132. Every prime number is divisible by itself and 1; 
but since these divisors are common to all numbers, they aie 
not QdMe^ factors. ^ 

133. Every factor of a number is either prime or compo- 
site : and since any composite factor" may be again divided, it 
follows that, 

Any nurnber it eqical to the prodtict ofaU its primefactm* 

For example, 12=6x2 ; but 6 is a composite number, of 
which the factors are 2 and 3 ; hence, 

12=2x3x2; also, 20 = 10x2=5x2x2. 

Hence, to find the prime factors of any number, 

Divide the number by any prime number that ufill exaeily 
divide it : then divide the quotient by any prime number M 
will exactly divide it^ and so on^ till a quotient is found which 
is a prime number ; the several divisors and tlie last quotiei^ 
will be the prim^ factors of the given number. 

Note. — It is most convenient, in practice, to use the least prime 
number, which is a divisor. 

1. What are the prime factors of 42 ? 

Analysis. — Two being the least divisor ^^2U2°*' 

that is a prime number, we divide by it, giv- /^^ 

ing the quotient 21, which we again divide 3)21 

by 3, giving 7 : hence, 2, 3 and 7 are the 7" 

prime factors. 

2X3X7=42. 

129. When is one number divisible by another % By what if atwy 
H mber divisible 1 Is 1 called a divisor 1 

130. What is a composite number 1 What is a factor 1 

131. What is a prime number 1 

132. By what divisors is every prime number divided 1 

133. To what product is every number equall Give the role fo 
finding the prime factors of a number. What number is it most couv* 

aicut to use as a divisor 1 
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What are the prime factors of the following numbers 1 



1. Of the number 9? 

2. Of the number 15? 

3. Of the number 24? 

4. Of the number 16? 
6. Of the number 18? 



6. Ofthe number 32? 

7. Of the number 48? 

8. Ofthe number 56? 

9. Of the number 63? 
10. Ofthe number 76? 



NoTJB.-^The prime factors, when the number is small, maf 
generally be seen by inspection. The teacher can easily multiplf 
ttie examples. 

134. When there are several numbers whose prime factors 
are to be found, 

Find the prime factors of each and then select those factors 
Itihi^ are common to all the numbers. 

11. What are the prime factors common to 6, 9 and 24? 

12. What are the prime ikctors common to 21, 63 and 84 ? 

13. What are the prime factors common to 21, 63 and 105? 

14. What are the common factors of 28, 42 and 70 ? 

15. What are the prime factors of 84, 126 and 210 ? 

16. What are the prime factors of 210, 315 and 525! 

135. DnnsmiLiTT of ntjmbees. 

1. 2 is the only even number which is prime. 

Z, 2 divides every even nmnber and no odd number. 

3. 3 divides any number when the sum of its figures is di- 
triable by 3. 

4. 4 divides any number when the number expressed by 
the two right hand figures is divisible by 4. 

6. 5 divides every number which ends in or 5. 

6. 6 divides any even number which is divisible by 3. 

7. 10 divides any number ending in 0. 

GREATEST COMMON DIVISOR. 

136. The greatest common divisor of two or more nnm- 
fers, is the greatest number which will divide each of them, 
■eparately, without a remainder. Thus, 6 is the greatest 
(QQimon divisor of 12 and 18. 

134. How do you iiud the prime factors ol t^o ox mvsi^ tiNss^^\%\ 
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NoTK. — 9.nc6 1 divides erery number, it is not redconad 
the common divisors. 

137.- If two numbers have no common divisor, they are 
called prime with respict to each other. , 

138, Since a factor of a number always divides it, it fol- 
lows that the greatest common divisor of two or more num- 
bers, is simply the greatest factor common to these numbers. 

Hence, to find the greatest common divisor of two or 
more numbers, 

I. Resolve each number into its prime factors. 

II. The prodmct of the factors common to each resuU i«S 
he the greatest common divisor. 

EXAMPLES. 

1. What is the greatest common divisor of 24 and 30! 

Anaxysis. — There are four prime operatiok. 

factors in 24, and 3 in 30 : the factors 24=2x2x2x3 

2 and 3 are common : hence, 6 is the 30 = 2 x 3 X ^ 

greatest common divisor. 2x3=6 com, divisof . 

2. What is the greatest common divisor of 9 and 18 f 

3. What is the greatest common divisor of 6, 12 and 30? 

4. What is the greatest common divisor of 15, 25 and 301 

5. What is the greatest common divisor of 12, 18 and 72? 

6. What is the greatest common divisor of 25, 35 and 70 ? 

7. What is the greatest conunon divisor of 28, 42 and 70? 

8. What is the greatest common divisor of 84, 126 and 
210 1 

139. When the numbers are large, another method of find* 
ing their greatest common divisor is used, v^hich depends on 
the following principles : 

136. What even number is prime ? What numbeis will 2 diiidfll 
WLat nmnbeM will 3 divide 1 What numbers will 4 divide? 61 6* 
101 

136. What is the greatest common divisor of two or more numbeift 

137. When are two numbers said to be prime with respect to each 
dhor ? 

138 What IB the greatest factor of tvio Ti\m:^jcta\ ">^ss« ^ ^<»i fiod 
the greatest cooamoii divisor of t^o oi moie Il\m]^M^«^ 
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. 1 . Any numbet which tviU divide two members separaUly^ wili 
divide their swm; dse, we should have a 94 4- 27 — 51 
whole number equal to a prosper fraction. ^ "" 

2. Aivy number which uriJl divide two nwmhers separately ^ 
will divide their difference; and any 
number which taill divide their differ- 51 — 27 = 84 
?nce and one of the numbers, toiU divide 
\he other ; else, we should have a whole number equal to a 
oroper fraction. 

1. What is the greatest common divisor of 27 and 51 ? 

Divide 51 by 27 ; the quotient is 1 and the remainder S4 ; then 
iivide the preceding divisor 27 by the re- 
mainder 24: the quotient is 1 and the re- <>n\lu^\^^^^' 
mainder 3; then divide the preceding ^^^ 
iivisor 24 by the remainder 3 ; the quo- ^' 

fjent is 8 and the remainder 0. 24)27(1 

Now, since 3 divides the difference 3, 24 

and also 24, it will divide 27, by principle ~3^24?8 

2d ; and since 3 divides the remainder 24, '24 

uid 27, it will also divide 51 ; hence, it is 
B, common divisor of 27 and 51 ; and since it is the greatest com- 
tnon factor, it is their greatest common divisor. Since the above 
reasoning is as applicable to any other two numbers as to 27 and 
51, we have the following rule • 

Divide the greater number by the less^ and then' divide the 
preceding divisor by the remainder^ and so on, till nothing re- 
mains : the last divisor wili be the greatest common divisor. 

EXAMPLES. 

1,. What is the greatest comm9n divisor of 216 and 408 ? 

2. Find the greatest common divisor of 408 and 740. 

3. Find the greatest common divisor of 315 and 810. 

4. Find the greatest common divisor of 4410 and 5670. 

5. Find the greatest common divisor of 3471 and 1869. 

6. Find the greatest common divisor of 1584 and 2772 1 

Note. — If it be required to find the greatest common divisor ol 
more than two numbers, first find the greatest common divisor oi 

139. When the numbers are large, on What princli^left do«,%\^<^ t:^j»v 
atioo of finding the greatest common drnaon dfiV8n4\ ^X^ax Na^^^^ 
nJe dr Hadiiig it 1 
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two of them, then of that oommon diTiior and one of the ] 
ing numbers, and so on for all the numbers: the last 
divisor will be the neatest common divisor of all the numbers. 

7. What is the greatest common divisor of 492, 744, and 
1044? 

8. What is the greatest common divisor of 944, 1488, au 
2088? 

9. What is the greatest common divisor of 216, 408, vi 
740? 

10. What is the greatest common divisor of 945, 1560, and 
22683 1 

LEAST COMMON DIVIDEND. 

140. The leatst common dividend of two or more nnmben 
is the least number which they will separately divide withont 
a remainder.* 

Notes. — 1 . If a dividend is exactly divisible by a divisor, it oaa 
be resolved into two factors, one of which is the divisor and tbA 
other the quotient. 

2. If the divisor be resolved into its prime factors, the cor- 
responding factor of the dividend may be resolved into the same 
factors^ hence, the dividend will contain every prime factor of tki 
divisor. 

3. The question of finding the least common dividend of several 
numbers, is therefore reduced to finding a number which shall ood- 
tain all their prime factors and none others, 

1. Let it be required to find the least common dividend of 
6, 8 and 12. 

Analysis.— We see, from inspec- operatiok 

W3'^f?r2,'rr2i-!i^d ^-^ 2x2x2 2x2x3 

of 12 ; 2, 2 and 3. 6 .... 8 12 

Every number that is a prime factor must appear in the least com 
mon dividend, and none others ; hence, it will contain all theprim^ 

140. What is the least common dividend of two or more numbenl 

State the principles involved in linding it. Give the rule for finding it 

What is the dividend when the numbers have no common prime 6^ 

torsi 

' Tbe numhor which we call the least common dividend ts geneitU^ 

MlJeJ tba hoMft common mttltcpU Vf* pietec ^<& Vsn&Kt lod \s^ii9BiiJtrB> 
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foeton of any om tf the numbers, as 8, and such other prime fao> 
ton of the othesi, 6 and 12, as are not found among the prime fac- 
tors of 8 ; that i«, the factor 3 : hence, 

2 X 2 X 2 X 3= 24, the least common dividend. 

To find the least conmion dividend of several numbers, 

1. Place the numbers on the same line, and divide by any 
frime number that will exactly divide two or more of them^ 
and set doum in a line below the quotients and the undivided 
numbers. 

IL Then divide as before until there is no prime number 
greater than 1 that will exactly divide any two ^ the numbers. 

IIL T?i€n multiply together the divisors and the numbers c/ 
the lower line, and their product will be the least common 
(Hvidend, 

Note — 1. The object of dividing by any prime number that will 
divide two or more of the numbers, is to find common factors. 

2. If the numbers have no common pnme factor, their product 
will be their least common dividend. 



EXAMPLES. 



OPERATION. 



1. Find the least common divi- 
dend of 3, 4 and 8. 

Ans. 2x2x3x1x2=24. 


2)3 ... 4 8 

2)3 ... 2 , 4 

3f. . 1 2 


2. Find the least common divi- 
dend of 3, 8 and 9. 


3)3 8 9 



3* Find the least common dividend of 6, 7, 8 and 10. 

4. Find the lejyit common dividend of 21 and 49. 

5. Find the least common dividend of 2, 7, 5, 6, and S. 

6. Find the least common dividend of 4, 14, 28 and 98. 

7. Find the least common dividend of 13 and 6. 

8. Find the least common dividend of 12, 4 and 7. 

9. Find the least common dividend of 6, 9, 4, 14 and 16. 

10. Find the least common dividend of 13, 12 and 4. 

11. Find the lemcoinmou dividend of \1, \1 , X^^'iN x ^sJl^ 
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4. What la the quotient of 3x8x9x7x16, dMded lif 
63x24x3x51 



AKiLTm.»The 63 is cancelled by 7X9; 24 tA 
by 8X8 ; 3 and 5, by 15; hence, the quotient is 1. $ 

$ 



$ 

t 
If 



6. Divide the product of 6x7x9x11, by 2x3x7x3 
X21. 

6. Divide the product of 4x 14x 16x24, by 7x8x3S 
Xl2. 

7. Divide the product of 5x11x9x7x16x6, by 30x8 
X21x3x5. 

8. Divide the product of 6x9x8x 11 X 12x5, by 27x2 
X32x3. 

9. Divide the product of 1 x6x9xl4x 16x7x8, by36 
X 126x66x20. 

10. Divide the product of 18 x 36 x 72 x 144, by 6 X 6 x8 
X9xl2x8. 

11. Dividetheproductof4x6x3x5, by 5x9x12x16. 

12. Multiply 288 by 16, and divide the produdt by 8x* 
X2x2. 

13. In a certain operation the numbers 24, 28, 32, 49, 81, 
are to be multiplied together and the product divided by 
8x4x7x9x6: virhat is the result ? 

14. Multiply 240 by 18 and divide the product by f 
times 90. 

15. Divide 16x20x8x3, by 30x8x6. 

16. How many pounds of butter worth 15 cents a poundf 
may be bought for 25 pounds of tea at 48 cents a pound 1 

17. How much calico at 25 cents a yard must be giva 
for 100 yards of Irish sheeting at 87 cents a yard? 

18. How many yards of cloth at 46 cents a yard must bs 
given for 23 bushels of rye at 92 cents a bushel 1 

J43. Give the rale for the upeiatiun of canceUation. 



OANOBLLATIOM. 145 

19. How many bushels of oats at 42 cents a bushel must 
be given for 3 boxes of raisins each containing 26 pounds, at 
14 cents a pound ? 

20. A man buys 2 pieces of cotton cloth, each containing 
33 yards at 11 cents a yard, and pays for it in butter at 18 
sentR a pound : how many pounds of butter did he give ? 

21. If sug^ can be bought for 7 cents a pound, how man 
buAhels of oats at 42 cents a bushel must I give for 56 pounds? 

22. If wool is worth 36 cents a pound, how many pounds 
must be given for 27 yards of broadcloth worth 4 dollars a 
yardi 

23. If cotton cloth is worth 9 cents a yard, how much 
must be given for 3 tons of hay worth 15 dollars a ton ? 

24. How much molasses at 42 cents a gallon must be given 
for 216 pounds of sugar at 7 cents a pound? 

25. Bought 48 yards of cloth at 125 cents a yard : how 
many bushels of potatoes are required to pay for it at 150 
cents a bushel? 

26. Mr. Butcher sold 342 pounds of beef at 6 cents a 
pound, and received his pay in molasses at 36 centA a gallon : 
how many gallons did he receive ? 

27. Mr. Farmer sold 1263 pounds of wool at 5 cents a 
pomid, and took his pay in cloth at 421 cents a yard : how 
many yards did he take ? 

28. How many firkins of butter, each containing 56 pounds, 
at 18 cents a poimd, must be given for 3 barrels of sugar, 
each containing 200 pounds, at 9 cents a pound ? 

29. How many boxes of tea, each containing 24 pounds, 
worth 5 shillings a pound, must be given for 4. bins of wheat, 
each containing 145 bushels, at 12 shillings a bushel ? 

30. A worked for B 8 days, at 6 shillings a day, for which 
Im received 12 bushels of com : how much was the com 
^wurth a bushel ? 

31. Bought 15 barrels of apples, each containing 2 bushels 
«t the rate of 3 shillings a bushel : how many cheeses, each 
v^hing 30 pounds, at 1 shilling a pound, \nll pay for the 
apfles) 
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COMMON FRACTIONS. 

144. The unit 1 denotes an entire thing, as 1 apple, 
1 chair, 1 pound of tea. 

If the unit 1 be divided into two equal parts, eadi part 
b called one-half. 

If the unit 1 be divided mto three equal parts, eadi part 
is called one-third. 

If the unit 1 be divided into four equal parts, each part 
is called one-fourth. 

If the unit 1 be divided into twelve equal parts, each part 
is called one- twelfth ; and if it be divided into any number 
of equal parts, we have a like expression for each part. 

The parts are thus written : 



^ is read, one-half. 


♦ 


is read, tmeHseventh. 


J - - one-third. 


i 


- - one-eighth. 


J - - one-fourth. 


^ 


- - one-tenth. 


i - - one^fth. 


^ 


- - one-fifleenth. 


J • - one-sixth. 


A 


- - one-fiilieth. 



The ^, is an entire half; the ^, an entire third; the J, aa 
entire fourth ; and the same for each of the other equal parts: 
hence, each equal part is an entire thing ^ and is called ^fr(» 
tional unit. 

The unit 1, or whole thing which is divided, is called the 
unit of the fiaction. 

Note.-— In every fraetion let the pupil distinguish careftdl| 
between the unit of the fraction and the fractional unit. The M 
is the whole thing from which the fraction is derived ) the seocmd. 
one of the equal farts into which that thing is divided. 

145. Each fractional unit may become the base of a od 

lection of fractional units : thus, suppose it were required ti 

fKpress 2 of each of the fractional units: we should thai wril 
' ■ . ■ ■ . ■ 

144. What is a unit 1 What is each part called when the unit 1 i 
divided into two equal parts ? When it is divided into 3 1 Into 4 ? hi 
51 Into 121 

How may the one-half be regarded 1 The one-third 1 The on&-foarth 
What is each part called 1 

What is the unit of a fraction 1 What is a fractional unit 1 How c 
»m( tlisti'tiniiBh between the one and the other 1 
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} which is read 2 halves =^x 2 

} " " " 2 thirds =JX2 

} " « " 2fourths=J.x2 

} " " ** 2 fifths =ix2 

icc.t &c., dsc, &c. 

If it were required to express 3 of each oi the firactiona 
Quits, we should write 

I which is read 3 halves = J x3 

I " " " 3 thirds =^x3 

f « " " 3 fourths=|x3 

{ " " " 3 fifths =|x3 

&c., &c., &c., &c. ; hence, 

A FRACTiOK is one of the equal parts of the unit 1, or a 
Bollection of such equal parts. 

Fractions are expressed by two numbers, the one written 
above the other, with a line between them. The lower num- 
ber is called the denominator, and the upper number the 
nwneraior. 

The denominator denotes the number of equal parts into 
^hieh the unit is divided ; and hence, determines the valtie 
of the Jractional unit. Thus, if the denominator is 2, the 
Graetioiud unit is one-half; if it is 3, the fractional unit is one- 
third ; if it is 4, the fractional unit is onefourth^ &c., &c. 

The numerator denotes the number of firactional units taken 
Thus, f denotes that the fractional unit is \, and that 3 such 
Units are taken ; and similarly for other firactions. 

In the fraction |, the base of the collection of fractional 
Units is ^, but this is not the prim^iry base. For, \ is one- 
/ifth ofw4 unit 1 ; hence, the primary base of every fraction 
«• the unit 1. 

146. May a fractional unit become the base of a collection 1 What ia 
a Iractioo 1 How are fractions expressed 1 What is the lower number 
balled 1 What is the upper number called 1 What does the denomina- 
^ denote 1 What does the numerator denote 1 In the fraction 
^ fifths, what is the fractional base 1 What is the primary ba«« ^ V^\)Ais» 
is the primary base of every fractiou ? 
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146. If we take other units 1, of the same kind, and 
divide them into equal parts, such parts may be expressed 
m the same collection with the parts of the ^rst : thus, 



f 


is read 


3 halves. 


i 


« « 


7 fourths. 


V 


« « 


16 fifths. 


V 


« c< 


18 sixths. 


V 


« « 


25 sevenths. 



147. A whole number may be expressed fractionally by 
writing 1 below it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

5-- - ^---6 ones. 

6-- - ^---6 ones. 

8-- - f---8 ones. 

But 3 ones are equalf to 3, 5 ones to 5, 6 ones to 6, aod 
8 ones to 8 ; hence, the value of a number is not changed b} 
placing 1 under it for a denominator. 

148. If the numerator of a fraction be divided by its de- 
nominator, the integral part of the quotient will express the 
nimiber of entire units used in forming the fraction ; and the 
remainder will show how many fractional units are otol 
Thus, y are equal to 3 and 2 thirds, and is written y =3|' 
hence, 

A fraction has the same form as an unexecuted divisiof^ 

From what has been said, we conclude that, 

Ist. A fraction is one or more of the equal parts ofiki 

mnt 1. 

2d. The de?iominator shows into how many eqtud parU 
he unit is divided^ and hence indicates the value of thi 

fractional unit : 

— - 

146. If a second onit be divided into equal parts, may the paits I* 
expressed with those of the first 1 How many units have been diviM 
to obtain 6 thirds 1 To obtain 9 halves 1 12 fourths 1 

147. How may a whole number be expressed fractionally^ Don 
this chance the ^ue of the number 1 

148. If the numerator be divided by the denominator, what does thl 
fuotieat chow? What doee the remainder show! What form bail 
rr^cUan T What aio the soveu vtvwcnAet' ^VxcVx tttUnv i 



8<L The mimerator shows how many fractional units art 
taken: 

4th. The value of every fraction is equal to the qtwtiefU 
arising from dividing the numerator by the denominator * 

5th. When the numerator is less than the denominator^ 
ihe value of the fraction is less than 1. 

6th. When the numerator is eqtud to the denominator^ 
the value of the fraction is eqiuil to 1. 

7th. Whefi tlie numerator is greater than the denomina 
tor, the value of the fraction is greater than 1. 

EXAMPLES IN WRITING AND READING FRACTIONS. 

1 !Read the following fractions ; 

TJ» ^» V » Tlf» f > A» TTT* 
What is the unit of the fraction, and what the fractional unit 
in each example? How many fractional units are taken in each? 

2. Write 12 of the 17 equal parts of 1. 

3. If the unit of the fraction is 1, and the fractional unit 
one-twentieth, express 6 fractional units. Express 12, 18, 
16, 30, fractional units. 

^ 4. If the fractional unit is one 36th, express 32 fractional 
imitB ; 35, 38, 54, 6, 8. 

5. If the fractional unit is one-fbrtielh, express 9 fractional 
muts; 16, 25, 69, 75. 

DEFINITIONS. 

149. A Proper Fraction is one whose numerator is less 
than the denominator. 

The following are proper fractions : 

h h h T» f» f» A> l» !• 

150. An Improper Fraction is one whose numerator is 
•qual to, or exceeds the denominator. 

Note. — Such a fraction is called improper because its value 
equals o: exceeds 1. 



■f 



149. What is a proper fraction 1 Give examples. 
% IGO. What is an improper fractioa Wby unproper ? Give 
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The following are improper fractions : 

f, i f. I. f. f V. V. V- 

151. A SiMTLE Fraction is one whose numerator and de- 
nominator are both whole numbers. 

NoTK. — A simple fraction may be either proper or improper 

The following are simple fractions : 

13589867 
t» ^» «■> Y» ^' t» y» S* 

152. A Compound Fraction is a fraction of a firactio]i,of 
several fractions connected by the word o/J or x . 

The following are compound fractions : 

J of i, J of i of ^, J X 3, I X i X 4. 

153. A Mixed Number is made up of a whole number and 
a fraction. 

The following are mixed numbers : 

H, H, 6f 5f, 6|, 3f 

164. A Complex Fraction is one whose numerator or de- 
nominator is fractional ; or, in which both are fractional. 
The following are complex fractions : 

i -1, J ^ 

5* 19V f 69f 

155. The numerator and denominator of a fraction, taken 
together, are called the terms of fhe fraction : hence, eveiy 
fraction has two terms. 

fundamental propositions. 

156. By multiplying the unit 1, we form all the whob 
numbers, 

161. What is a simple fravtion 1 Give examples. May it be proper 
or improper 1 

163. What is a compound fraction 1 Give examples. 

163. What is a mixed number 1 Give examples. 

164. VHiat is a complex fraction 1 Give examples. 

156. How many terms has every fraction 1 What are they 1 
156. How may all the whole numbers be formed 1 How may tin 
iFWtional units be formed 1 How many times is one-half less than 1 ' 
f/uw many tiwc§ is axiy fraciiuu&i \ii\\* \cw \Xi>^i\ \^ 
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2, 3, 4, 5, 6, 7, 8, 9, 10, &c. ; 

and by dividing the unit 1 by these numbers we fonn all the 
fractional units, 

h h h h h h h h tV' ^• 
Now, since in 1 unit there are 2 halves, 3 thirds, 4 
iborths, 5 fifths, 6 sixths, &c., it follows that the fra4iikmai 
unit becomes less as the denominators are increased : henoe, 

The fractional unit is such a part of l^ as I is of the 
denominator of the fraction. 

Thus, i is such a part of 1, as 1 is of 2 ; |^ is such a part of 
1, as 1 is of 3 ; ^ is such a part of 1 as 1 is of 4, &;c. ^c. 

157. Let it be required to multiply f by 3, 

Analtsis. — ^In f there are 5 fractional operation. 

units, each of which is ^, and 'these are to |^ x 3=^^^=^, 
be taken 3 times. But 5 things taken 3 
times, gives 15 things of the same kind; that is, 15 sixths ; henoe, 
the product is 3 times as great as the multipli<^d : therefore, we 
have 

Propositiok I. — If the numerator of a fraeiion he multi- 
plied hy any number ^ the value of the fraction will he in 
creased as many times as there are units in the multiplier. 



EXAMPLES. 



4. Multiply tV ^y A4- 
6. Multiply I by 20. 
6. Multiply J^^ by 25. 



1. Multiply I by 8. 

2. Multiply } by 5. 

3. Multiply j by 9. 
168. Let it be required to multiply } by 3. 

AvALTns. — ^In f there are 4 fractional opsration. 

imits, each of which is \. If we divide |- x 3 = ^ =: i. 
the denominator by 3, we change the firae- *"*'^ 

tipual unit to \^ which is 3 times as preat as }, since the first ia 
contained in 1, 2 times, and the second a tunes. If we take this 
Pactional unit 4 times, the result j^, is 3 times as great as | . 
therefore, we have 

Proposition II. — If the dejiominayor of a fraction he divir 
^d by any number, the value of the fraction wiM be inr 
leased as many times as there art units in that number^ 

167. vnmtk proved Id Pn>po«itioo 11 
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EXAMPLES. 



4. Multiply II by 2, 4, 6. 
6. Multiply fj by 2, 6, 7. 
6. Multiply lu ^J ^ 1^- 



1. Multiply I by 2, by 4. 

2. Multiply If by 2, 4, 8. 

3. Multiply :^ by 2, 4, 6. 

159. Let it be required to divide ^ by 3. 

» Analysis. — In ^, there are 9 fractional operation. 

tnits, each of which is ^, and these are » • 3-— o j^-'-j^t 
lo be divided by 3. But 9 things, divided * ^^ 

by 3, gives 3 tAtng* 0/ /Afi same kind for a quotient ; henoe, ttl 
qooticnt is 3 elevenths, a number one-third as great as ^ ; heno^ 
wc have 

PRorosiTiON III. — Ift?ie numerator of a fraction he dm- 
ded by any number, the value of the fractum vnll he diimt 
is^ied as many times a^ there are units in the divisor. 



EXAICPLES. 



1. Divide fl by 2, by 7. 

2. Divide ||j by 56. 



3. Divide fff by 25, by B. 

4. Divide 14^ by8,l6,ia 



160. Let it be required to divide ^ by 3. 

Analysis. — In ^^ there are 9 fractional operation. 

units, each of which is ^. Now, if we -^-7-3=-^i|-xy=A* 
multiply the denominator by 3 it becomes 
33, and the fractional unit becomes ^^ which is only ^ of ^, be- 
cause 33 is 3 times as great as 11. If we take this fraotiOBll 
unit 9 times, the result, ^, is exactly \ oi ^: henoe, m 
have 

Proposition IV. — If the denominator of a fractim k 
multiplied by any number, the value of the fraction vnU i« 
diminished as many times 05 the^e are units in thatnum^ 



1. Divide J by 2. 

2. Divide | by 7. 

3. Divide ^ by 4. 



EXAiaiiES. 

4. Divide j J by 8. 

5. Divide fj by 17. 

6. Divide ^ by 46. 



I 



166. What is proved in proposition II. 1 
109. What is proved in proposition III. 1 
lOO. What is proved \u vK^\>'^»'^^^^»v\ W.l 
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Let it be required to multiply both teims of the firao- 

SIS. — In f, the fractional unit is J, and it operation 
By 




increase the number of fractional units taken, 4 times 
ve increase the number just as many times as we decrease 
; hence, the value of the fraction is not chaoAed ; there* 
lave 

)SiTioN V. — If both terms of a paction he multiplied 
same number, the valtte of the fraction mil iiot he 



EICAMPLES. 

iiltiply the numerator and denominator of | by 7 : 

altiply the numerator and denominator of ^"^ by 3, by 

by 6, by 9. 

altiply each term of |^ by 2, by 3, by 4, by 5, by 6. 

Let it be required to divide the numerator and de 
m of ^ by 3. 

rsis. — In ^, the fractional unit is -^j and operation 
6 times. By dividing the denonunator 6-f-3 2 
3 fractional unit becomes 4, the value of T5~*-3~5' 
s 3 times as great as X. By dividing the 
or by 3, we diminish the number of fractional units taken 
: that is, we diminish the number just as many times as we 
the value : hence, the value of the fraction is not changed : 
5, we have 

osiTioN VI. — If both terms of a fraction he divided 
lame nutitber, the value of the fraction will not he 

EXAMPLES. 

ivide both terms of the fraction ^ by 2 : this gives 

rs^2=i ^^' 

^at 18 proved in proposition V. 1 
^VUat IB proved in propoaitiou Vf l 
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2. Divide both tenna by 8 : this gives f^±l = J. 

3. Divide both terms of the fraction ^^ by 2, 1 
by 16. 

4. Divide both terms of the fraction ^ by 2, 1 
by 6, by 6, by 10, by 12. 

REDUCTION OF FRACTIONS. 

168. Eeduction of Fractions is the operation o 
die fractional unit without altering the value of tl 

A fraction is in its lowest termSy when the num< 
denominator have no common factor. 

OASB I. 

164. To reduce a/raction to its lowest ten 

1. Reduce ^^ to its lowest terms. 

Analysis. — By inspection, it is seen that 5 
is a common factor of the' numerator and 1st. 
denominator. Dividing by it, we have J4- 5)^ 
We then see that 7 is a common factor of 14 
and 36: dividing by it, we have |. Now, 
there is no factor common to 2 and 5 : hence, 
{ is in its lowest terms. 

The greatest common divisor of 70 and 175 2d ( 
is 35, (Art. 136) ; if we divide both terms of 35 
the fraction by it, we obtain |. The value of 
the fraction is not changed in either operation, since t 
tor and denominator are both divided by the same nn 
162) : hence, the following 

Rule. — Divide the numerator and denominat 
number that will divide them both without a remo 
divide the quotient, in the same manner until th 
tomnvon factor. 

Or : Divide the numerator and denominator by \ 
est commx)n divisor. 

163. What is raduction of fractions? When is a fri 
lowest terms 1 
IGi. How do yoa leduce a fraction to its lowest terms 1 



n 
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EXAMPLES. 

le the following fractions to their lowest terms. 



duce ^. 
duce ^. 
duce f|. 
duce ^, 
duce 14 . 
diice|||. 
duce ^8^. 



9. Reduce J||. 

10. Reduce J^. 

11. Reduce |S4f. 

12. Reduce 11^. 

13. Reduce f^J. 

14. Reduce ^^. 

15. Reduce ff, 

16. Reduce }Jf. 



OAfiB n. 



To reduce an improper fraction to its equivakrU 
mixed number. 

^ how many entire units ? 

BIS. — Since there are 8 eighths in 1 unit, opsratiom, 
jre are as many units as 8 is contain- 8)69 

in 59, which is 7f times. w 

!, the following 

— Divide ike numerator by the denominator^ and the 
ill be the whole or mixed number. 

EXABIPLES. 

duce V and y to their equivalent whole or mixed 

OPEBATION. 

4)84 
21 

duce ^ to a whole or mixed numher. 
y yards of cloth, how many yajrds 1 
^ of hushels, how many bushels 1 

bw do yoQ reduce an improper fraction to a whole ot isixed 
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6 ]f I give ^ of an apple to each one of 1 5 childien, ho 
many apj>les do I give 1 

6. Reduce f§^, Vt^, VsW- '^^. ^ &eir whole, 
mixed numbers. 

7. If I distribute 878 quarter-apples among a munberc 
hoys, how many whole apples do I use ? 

8. Keduce VnV, VisV» ^^V/aV* ^ their whole ornris 
niin'ibers. 

9. Reduce ^^^^^^^^^^ T^' -^Ht^^ ^ theii who 
or mixed numbers. 

0A8B m. 

166. To reduce a mixed number to its equivalent impropi 

fraction. 

1. Reduce 4|^ to its equivalent improper fraction. 

Analysis -Since in any number operation. 

there are 5 times as many fifths as 4x5=20 fiffli 

units, m 4 there will be 5 times 4 fifths, , , . nta^ 

or 20 fifths, to which add 4. fifths^ and . ?^^ J^ ^ 

we have 24 fifths. gives V =24 m 

Hence, the following 

Rule. — Multiply the whole number by the denominator ? 
the fraction : to the product add the num£rator^ andpkiofi 
8um over the given denominator, 

EXAMPLES. 

1. Reduce 47f to its equivalent fraction. 

2. In 17f yards, how many eighths of a yard ? 

3. In 42^®|y rods, how many twentieths of a rod % 

4. Reduce 625^ to an improper fraction. 

5. How many 112ths in 205^? 

6. In 84^ days, how many twenty-fourths of a day! 

7. In 15^-|| years, how many 365ths of a year ? 

8. Reduce 916|^ to an improper fraction. 

9. Reduce 25^, 156fJ, to their equivalent fractions. 



106. How do you reduce a mixed number to its equivalent 
XtactJou 1 
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OABB IV. 

167. To redtice z whde number to a frcution having a 
ven denominator. 

1. Reduce 6 to a fraction whose denominator shall be 4. 

Anai.tsis. — Since in 1 unit there are 4 fourths, operatiom. 
bllows that in 6 units there are 6 times 4 fourths, 6x4= 24. 
24 fourths: therefore, 6=^ : hence, 2A.^ 

Rule. — MvUiply the whole number and derwminatof 
jether^ and unite the product over the required denomi- 
tar. 

EXAMPLES. 

1* Reduce 12 to a fraction whose denominator shaU be 9. 

2. Reduce 46 to a fraction whose denominator shall be 15. 



3. Change 26 to 7ths. 
1. Change 178 to 40ths. 
5. Reduce 240 to 114ths. 



6. Change $54 to quarters. 

7. Change 96y(f. to quarters. 

8. Change 42625. to 16th8. 



0A8B Y. 

168L To reduce a compound fraction to a simple one. 

1. What is the value of J of f ? 

^ALTsis. — Three-fourths of f is 3 times 1 fourth opxration. 
J; 1 fourthoff is^(Art. 160); 3 fourths of | is 3x5_15 
imes Tfs^ or ^: therefore, | of f =it : hence, 4 x 7 " 28* 

Rule. — Midtiphj the mmterators together for a new 
mieratory and the denominators together for a new de- 
minator. 

Note. — If there are mixed numbers, reduce them to their eqmv- 
&t improper fractions. 

EXAMPLES. 

Reduce the following fractions to simple ones. 



1. Reduce ^ of ^ of f . 

2. Reduce f of f of f 
8. Reduce { of | of/,* 



4. Reduce 2^ of 6^ of 7. 

5. Reduce 5 of} of I of 6. 

6. Reduce Gt^>n\^^^W. 



15b BfCDUOTioN or 



METHOD BT OANCELTJNO, 



169, The work may often be abridged by cancdling Mft 
mon factors in the numerator and denominator (Art 143). 

In every qpercUion infrajdions^ let this be done uihentm 
it is possible. 



exahples. 
1. Reduce f of f of f to a simple fraction. 

^ ' jxjx^=^. or, 7 



5 
5=f. 



7 

Note. — ^The divisors are always yrritten on the left of ikl 
vertical line, and the dividends on the right. 

2. Seduce f of f of ^ to its simplest terms. 

2 



5 — ^ 



Note. — Besides cancelling the like factors 8 and 8, and 9 aadt^ 
we also cancel the factor 3, common to 15 and 6, and write over 
Ihem, and at the right, the quotients 5 and 2. 

3. Reduce f of f of f of ^^ of ^ to its simplest tenMi 

4. Reduce ^j^ of ^^ of -^^ of f to its simplest termfc 

5. Reduce 3f of f of ^^ of 49 to its simplest terms. 

OABB VI. 

no. To rednice fractions of different denomimaion tt 
fractions having a common denomiruUor. 

1. Reduce \y j- and f to a common denominator. 

107. How do you reduce a whole number to a fraction ba^* 
given denominator 1 

168. How do you reduce a compound fraction to a simple one. 

169. How is the^ reduction of compound feictions to simpla 9f^ 
mbridged by rafictlluiion ^ 



UOMMUH FBAOTIONB. ISA 

fsis. — If both terms of the operation. 

ction be multiplied by 15, 1x3x5=15 Ist num. 
luct of the other denomina- 7x2x5=70 2d num. 
will become ^. If boUi 4x3x2=24 3d nuiiL 
the second traction be mul- 2 X 3 X 6=30 denom. 
by 10, the product of the 

^nominators, it will become {f . If both terms of the 
multiplied by 6, the product of the other denominator!, 
eoome fj. In each case, we have multiplied both terms 
raction by the same number ; hence, the value has not 
jred (Art. 161) : hence, the following 
1. — Reduce to simple fractions when necessary ; then 
y the numerator of each fractifm hy aU the denomi- 
except its own, for the new nwmeraXors, and all the 
nators together for. a comnum deaontiiruUor, 

—When the numbers axe small the work may be per- 
nentally. Thus, 

T» 4» S==TO» 40» TO' 
EXAMPLES. 

ce the following fractions to common denominators. 



sduce |, f , and \. 
3duce f , ^, and f . 
sduce f , ^, and f . 
3duce 2^, and \ of \. 
3duce 5^, f of \, and 4. 



6. Eeduce3^of^aiid|. 

7. Reduce \, J^, and 37. 

8. Reduce 4, 1^, and ^. 

9. Reduce 7J, fi, 6^. 
10. Reduce 4^, 4* ^^ ^ 



— ^We may often shorten the work by multiplying the nu- 
and denominator of each fraction by such a number at 
^e the denominators the same in all. 

leduce \ and |^ to a common denominator. 

OPlfAATtOir 

rsis. — Multiply both terms of the first oy } =| 

3th terms of the second by 2. JLrsri 

14. Reduce f , 3f , and f. 

15. Reduce 6^, 9^, and ^ 

16. Reduce 7f , ^, J, and \. 



leduce \ and \* 
leduce \, ^, and J. 
leduce f , 3^, ^. 



low do you reduce fractions of difTerent denominatorf to irac* 
nng a common denominator! "When the'numben ace tmall^ 
r the work ba |>er/urm«d t 



too BKDUCmOV Off 

CASE vn. 

171. To reduce frwiiowi to thdrleMtcofninumdmy^^ 

The least common denominator is the number whidi oon- 
tains only the prime Actors of the denominators. 

1. Reduee ^^ f , and f » to their least common denomimtot 

OPSRA^TION. 

(12-r-3)xl= 4 1st Numerator. 3)3 . 6 . 4 

(I2_i-6)X5=10 2d " 2)1 . 2 



r 






\ 



k 



(12-r4)x3= 9 3d " 1.1.2 

?x2x2=12» least com. denom. 

Therefore, the fractions }, f, and f, reduced to their kill 
common denominator, are ^, ^, and -fg 
Hence, the following 

Rule. — L Find the least common dividend of the denmA 
nators (Art. 140),t^Aic^ will be the least commxm dernomMM 
of the fractions^ 

IL Divide the least common denominator by the denomkur 
tors of the given fractions separately, and multiply the immH* [ 
rators by the corresponding quotientSy and place the prodf/itt 
over the hast common denominator. 

Notes. — 1. Before beginning the operation, reduce every fiM* 
Hon to a simple fraction and to its lowest terms. 

2. The expressions, (12-^3)X1, (12-t-6)X5, (12-h4)X3, iifr 
oate that the quotients are to be multiplied by 1, 5, and 3. 

EXAMPLES. 

Reduce the following fractions to their least conuofll 
denominator. 

2. Reduce |, |, ^. \ 7. Reduce 3|, 4^ 8^. 

3. Reduce 14|, 6f, 5^. 8. Reduce ^, f, |, andf 



4. Reduce ^, ^, f. 
6. Reduce ^, ^, |. 
6. Reduce |i, 3^, 4. 



0. Reduce2^of^,3|of&j 

10. Reduce f , |^, f , and^Vi 

11. Reduce t,f,f, I, «^ 



171. What is the least common denominator of several fiaetiaaiff '°^^ 
ffow do you reduce fractions to theij \easi common danomlnator * ( Ad 



OOICMOM FBAOnOlffS. 
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ADDITION OF FRACTIONS. 



OPERATION. 
1 + 3 + 5 = 9. 

Ans. f =4f 



172. Addition of Fractions is the operation of finding th« 
nber of fractional units in two or more fractions. 

L What is the sum of ^, f , and ^ ? 

Lnaltsis.— The fractional nnit is the same 
each fraction, viz: i; hut the niunerators 
w how many such units are taken (Art. 148) ; 
ice, the sum of the numerators written over 
common denominator, expresses the sum of 
fractions, 

2. What is the sum of ^ and f ? 

LNAI.TSI8. — ^In the first, the fractional unit 
^j in the second it is f. These units, not 
og of the same kind, cannot be expressed in 
same collection. But the i=^h and f =^) 
eaeh of which the unit is \ : nence, their 
lisi-li 

(oTS. — Only units of the same kind, whether fractional or inte^ 
l^ can he expressed in the same collection, 

Prom the ahove analysis, we have the following 

EluLB. — 1. When the fractions have the same denominator ^ 

I the numerators^ and place the sum over the common detuh 

fuitor. 

[L When they have not the same denominator^ reduce them 

K common denominator^ and then add as before. 

I^OTS. — After the addition is performed, reduce every result to 
lowest terms. 



OPERATION. 

4=1 
1=4 



EXAMPLES. 

1. Add i, I, f , and |. 8, 

2. Add I, f , and f 9. 

3. Add f, f , f , y /and ^. 10. 
i Add ^, T^y, tV and ^. 11. 

5. Add I ^, and j\. 12. 

6. Add J, f, I, and V^. 13. 
''. Add §, f . |, and ^\. j 14. 



, and I 

^ i, and |. 



Add9,|,^,i 
Add if, 



Add T^, f , ^, 



andf 



Add |, f , and f . 
Add ^, f , |, and J. 



SUBTKACmOH Ot 

15. What lA the sum of 19f 6|, and 4|? 

OPBEATION. 

Whole numbers. Fractions, 

19+6+4=29 Hi+i=Ht=ll%- 

173. NoTK. — ^When there are mixed numbers, add the wkk 
nwnbers and fractions separately^ and then add their sums. 

Find the sums of the following fractions : 



20. Add 900^, 450f 1S^. 

21. Addjof^^of^tojrf}. 

22. Add 17} to I of 27|. 

23. Add I, 7i, and 8f . 



16. Add 3}, 7^^, 12|, 1| . 

17. Add 16, 9f, 25J, IJ. 

18. Add^of}, f of 9, 14^ 

19. Add 2^^, 6^, and 12i|. 

24. What is the sum of J of 12| of 7^, and f of 25 f 

25. What is the sum of /^ of 9| and ^ of 328} 1 

174. 1. What is the sum of J and J? 

Note. — If each of two fractions has operation. 

1 for a numerator, the sum of the frao- l+l^^+A^*}!! ^ 

tions will be equal to the sum of their i • i 5+«_ii 

denominators divided by their product. ff ' ff— Txe—ffl" 

2. What is the sum of ^ and ^1 of J and ^^1 

3. What is the sum of ^ and ^^^ of ^ and A] of tif 
and i ? 

4. What is the sum of ^ and ^1 of } and }! ofj 
and^? 



SUBTRACTION OF FRACTIONS. 



175. Subtraction of Fractions is the operation of finding, - 
the difference between two fractions. 



172. What is addition of fractions 1 When the fractional unit is th* 
«ame, what is the sum of the fractions 1 What units may be eiprewaJ 
in the same collection 1 What is the rule for the addition of fraftiowH 

173. When there are mixed numbers, how do you add 1 /^ 
174 When two fractions have 1 for a numerator, what istbdriioBls; 

9^uaIto1 I* 

175. HTiat is subtraction of fractious 1 : 



\ 



UOMMON FB^ariONB. 1^ 

L What is the difference between f and f 

Analysis. — ^In this example the fractional unit opsratiox. 

i : there are 5 such units in the minuend and |-— |-=r}=:^« 

n the subtrahend : their difference is 2 eighths; Ans, t 

srefore, 2 is written over the common denomi- * *" 
tors. 

2. From ^ take ^. I 4. From J|| take ^, 



3. From f take J. | 5, From fH ^^ke |f| 

6. What is the diHerence between f and ^ ? 

OPXRATIOK. 

^ALYSis. — ^Reduce both to the same frao- 4=44 

oal unit ^ : then, there are 10 such units 1=2 

ike minuend and 4 in the subtrahend: ig_ 4 _ V_-i 
lee, the difference is 6 twelfths. i » TT— Tff — !• 

Ans. i. 

From the above analysis we have the following 

Rule. — L When ike fractions have the same denominator^ 
Hract the less numerator from the greater, and place the 
fkrence aver the common denominator, 
tL When they have not the same denominator, reduce (h/Mk 
a common denominator^ and then subtract as before. 

EXAMPLES, 

Make the following subtractions : 

From ^ take f . 4. From 1, take ^^. 

From f take f . 6. From ^ of 12, take ^ of |. 

From ^ take ^. 6. F'm f of 1^ of 7, take | off. 

7. From f of f of ^ take ^ off of 1. 

8. From | of f of 6J, take f of f off 

9. From ^ of U ^H» ^^^ ts o^f 

10. What is the difierence between 4^ and 2^? 

OPERATION. 

H=V=W 4i=4A 

If =2^ Alu. ^j, Ata. 



i({4 MULTU'UOATION OF 

176. Therefoie : When there are mixed mmhere, change 
both to improper Jractions and subtract as in Art. 175 ; or, 
subtract the integral and fractional numbers separately^ aid 
write the results, 

11. From 8^ take 16J. | 12. From 246| take 164J. 

13. From 7f take ^ : f =^ and J=^ 

Note. — Since we cannot take J^ from A we opkratios, 

borrow 1, or ^, from the minuend, which added 71=7^ 

to YT=^¥t y ^®^ A from^ leaves ^. We must 4l.==4J, 

now carry 1 to the next figure of the subtrahend T* -^ 

and proceed as in subtraction of simple numbers. ■^***' ^' 

14. From 16f take 6|. I 16. From 36f take 27^. 

15. From 26f take 19J. I 17. From 400^^ take 327f 

18. From I take T^f. 
Note. — ^When the numerators are 1, operation. 

the difference of the two fractions is j— 1^=^"— ft^A 
equal to the difference of the denomina- i _jl. _ n-s — JL 
tors divided by their product. t Tt xixs " 

19. What is the diiTerence between J and |^? Between 
Jand^? Jand^V? ^and^? TVandiV? Aand^+i? 

MULTIPLICATION OF FRACTIONS. 

177. Multiplication of Fractions is the operation of taking 
one number as many times as there are units in anothear, 
when one of the numbers is fractional, or when they are boi 
fractional. 

1. If one yard of cloth cost f of a dollar, what will 4 yarfi 
cost? 

Analysis. — Four yards will cost 4 operation. 

times as much as 1 yard; if 1 yard 5 x4=:^^=^r=2j 
costs 5 eighths of a dollar, 4 yards will ® 

cost 4 times 5 eighths of a dollar, which are 20 eighths : thert- I 
fore, if 1 yard cost f of a dollar, 4 yards will cost ¥=2j dollw* f 

176. When there are mixed numbers, how do you subtract 1 Explw> V 
the ca/Tc when the fractional part of the subtrahend is the grefte/? {^ 

177, What is uiultiplicatiou of fractious 1 ■ §,3 



\ 



OPXRATXON. 

f d. If we divide the denominator by 4, qj^ 

the fraction will be multiplied by 4 (Prop. 2 <* i * ' 
II) : performing the operation, we obtain, v 5 

I which = 2^ : hence, 4_ 

To multiply a fraction by a whole number : — Multiply th 
^meratoTy or divide the denominator by tlie multiplier, 

EXAMPLES. 



1. Multiply ^ by 12. 

2. Multiply jj by 7. 

3. Multiply ^ by 9. 



4. Multiply ^ by 5. 

5. Multiply fif by 49. 

6. Multiply ^ by 26. 



7. Ifl dollar will buy f of a cord of wood, how much will 
15 dollars buy ? 

8. At f of a dollar a pound, what will 12 pounds of tea 
cost? 

9. If a horse eats | of a bushel of oats in a day, how much 
inll 18 horses eat? 

10. What will 64 pounds of cheese cost, at ^ of a dollar 
^poimd? 

1 1. If a man travel |- of a mile an hour, how far will he 
travel in 16 hours ? 

12. At f of a cent a pound, what will 45 pounds of chalk 

13. If a man receive ^ of a dollar for 1 day's labor, how 
tnnch wiU he receive for 15 days? 

14. If a family consume |^ of a barrel of flour in 1 month, 
how much will they consume in 9 months ? 

15. If a person pays j-^ of a dollar a month for tobacco, 
how much does he pay in 18 months % 

181. To multiply a whole number by a fraction, 
1. At 15 dollars a ton, what will | of a ton of hay cost ? 
Analysis. — Ist. Four-fifths of a ton will 

OOBt 4 times as much as 1 fifth of a ton ; if operation. 

1 ton cost 15 dollars, 1 fifth will cost \ of 15 (15-2-5) x 4 = 12. 

dollars, or 3 dollars, and J will cost 4 timeS 3 

Man, which are 12 dollars. 

IBO. How du you multiply a fraction by a wholo u\im!bci\ 
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Or: 2d. 4 fifthaof a ton wiU cost 1 fifth -^ . . -. 
of 4 times the cost of 1 ton; 4 times 15 ib 60, 10X4-7-OaiUi 

end 1 fifth of 60 is 12. 



Note. — ^Both operations may be combined 
in one by the use of the vertical line and can- 
ellation: hence, 



1$^ 



12 Am, 



Divide the whole number by the dmomxnaJor of ikBJ^%/B^ 
emd multiply the quotient by the numerator; 

Or : Multiply the whole number by the numerator ef (b 
fraction and divide the product by the denominator. 

KTAMPT.K8, 

1. Multiply 24 by f 13. Multiply 105 by f 

2. Multiply 42 by \l. | 4. Multiply 64 by if. 

5. What is the cost of } of a yard of doth at 8 dollan i 
yardi 

6. If an acre of land is valued at 75 dollars, what vi^tt 
it worth ! 

7. If a house is worth 320 dollars, what is ^ of it wmtht 

8. If a man travel 46 miles in a day, how fiur does he 
travel in | of a day ? 

9. At 18 dollars a ton, what is the cost of ^ of a tim of 
hay? 

10. If a man earn 480 dollars in a year, how much doef 
he earn in f| of a year ? 

182. To multiply Ofne fraction by another. 

1. If a bushel of com cost ^ of a dollar, what will ( of » 
bushel cost ? 

OPKRATIOV. 

Analysis. — 5-sixths of a bushel will cost f X ^=^2!^ 
times as much as 1 bushel, or 5 times m 



1 sixth as much : i of f is ^, (Art 180), ^ 
and 5 times ^ is if =| : hence, 



8 



5=|. 



VL Bow do jroQ moHiply a nhgoto nuniboc bf a fiadfoot 
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Multiply the numerators together for a new numerator and 
the denominators together for a new denominator. 

Notes. — 1. When the multiplier is less than 1, we do not take 
the whole of the multiplicand, but only such a part of it as the 
multiplier is of 1. 

2. When the multiplier is a proper %u;tion, multiplication docs 
not imply increase, as in the multiplfeation of whole numbers. 
The product is the same part of the multiplicand which the multi- 
plier is of 1. 

EXAMPLES. 

1. Multiply I by |. I 3. Find the pro't of}, f , ^. 

2. Multiply yV by if | 4. Find thepro't of f, t^, §^. 

5. If silk is worth ^^ of a dollar a yard, what is f of a yard 
worth? 

6. If I own f of a farm and sell J of my share, what part 
of the whole farm do I sell ? 

7. At f of a dollar a pound, what will ^ of a pound of 
tea cost? 

8. If a knife cost | of a dollar and a slate f as much, what 
does the slate cost f 



OPERATION. 

9. Multiply 5J by i of f . 5J=3^ ; | of |.= ^^ 

Note. — Before multiplying, T^^V^© ^ 
reduce bothiractions to the form $ ^ 

of simple fractions. g 



9 



I* 



7=:lAns. 



GENERAL EXABfPLES. 



1. Mult i of J off by A. 



4. Mult. 5 of I of I by 4f 



2. Mult X by f of U. 5. Mult 14 of 4 of 9 by 6f . 

3. Mult I of 3 by J of 15J. 6. Mult f of 6 of f by | of 4 

183. When the multiplicand is a whole and the midti- 
plier a mixed number. 

182. How do you multiply one fraction by another 1 When th4 
multiplier is less than 1, what part of the multiplicand is taken 1 If the 
faction is proper, does multiplication imply increase 1 What part if the 
Oroduct of the miiiUplicand ? 



108 mviBiON OF 

7. What is the product of 48 by 8^ % 

NoTB.— First multiply 48 by i, which gives ±i^il^\ 
8 ; then by 8, which gives 384, aiid the sura, 392 ^q t~"«Q4 
is the prioduct : hence, *° ^ o=£»4 



Multiply first by the fraction, and then by the tphok 
number, ana add the products, 

8. Mult 67 by 9J. I 10. Mult 108 by 12J. 

9. Mult 12f by 9. 111. Mult 6f by 3J. 

12. What is the product of 6J, 2J and } of 12. 

13. Wliat will 24 yards of cloth cost at 3f dollars a yaid? 

14. What will 6| bushels of wheat cost at 3f dollan a 
biisheH 

15. A horse eats ^ of J of 12 tons of hay in three montds; 
how much did he consume 1 

16. If I of f of a dollar buy a bushel of com, what wiB 
ITS ^^TT ^ ^ bushel cost 1 

17. What is the cost of 5| gallons of molasses at 96^ cents 
a gallon ? 

18. Wliat will 7|^ dozen candles cost at ^ of a doUar pel 
dozen ? 

19. What must be paid for 175 barrels of flour at 7} dol- 
lars a barrel ? 

20. If I of f of 2 yards of cloth can be bought for one dol- 
lar, how much can be bought for |^ of 13^ dollars ? 

21. What is the cost of 15f cords of wood at 3f doUam a 
cord? 

DIVISION OF FRACTIONS. 

184. Division of Fractions is the operation of findmg a 
number which multiplied by the divisor will produce the cBn- 
dend, when one or both of the parts are fractional. 

186. To divide a fraction by a wliole number, 

1. If 4 buFhels of apples cost f of a dollar, what wXH 
i bushel cost 1 

183. Haw may you muUiply when the mtdtipticand is a whole tad Ik 
multiplier a mixed number 1 

184. What is division of fractions ^ 

185. How Ju you divide a fTactiou\)7 ^ '^YvvAe 'u»mi(»«t\ 
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ANiXTsis.— Since 4 bushels cost f of a dollar, 
1 bushel will cost i of f of a dollar. Dividing operatiom. 
the numerator of the fraction f by 4, we have s_^^a 

t (Art. 159). 

Multiplying the denominator by 4 will pro- %jl^^ ®=1. 
duoe the same result (Art. 160) : hence, "^ '^ ■' 

Divide the numerator or multiply the denominator hy tk 
divisor. 

NoTs. — ^By the use of the vertical line and the 9 j* ^ 
principles of cancellation (Art. 143), all operations . j 
m division of fractions may be greatly abridged. ^ • 



9 I 2=|. 



EXAMPLES. 



1. Divide H ^Y 6- 

2. Divide Jf by 9. 

3. Divide *tV ^y 15- 

4. Divide |^ by 75. 



5. Divide j| by 6. 

6. Divide f| by 12. 

7. Divide ^ by 20. 

8. Divide J|f by 27. 



9. If 6 horses eat ^^ of a ton of hay in 1 month, how much 
will one horse eat ? 

10. If 9 yards of ribbon cost f of a dollar, what will 1 yard 
oost? 

11. If 1 yard of cloth cost 4 dollars, how much can be 
bought £>r f of a dollar ? 

12. If 5 pounds of cofiee cost ^ of a dollar, what will 
1 pound cost ? 

13. At $6 a barrel, what part of a barrel of flour can be 
bought for I of a dollar ? 

14. If 10 bushels of barley cost 3| dollars, what will 
1 bushel cost? 

Note.— We reduce the mixed number to qi i© * 

lUi improper fraction and divide as in the '^~- »• 

case of a simple fraction. y> -i- 1 — 1 jin&. 

15. If 21 pounds of raisins cost 4f dollars, what will 1 
pound cost i 

16. If 12 men consume 6| pounds of me^t m ^ ^^>\l<s« 
much does 1 man couBuxae ? 



5 
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186. To divide a whole numbet by afiraction, 

1. At f of a dollar apiece, how many hats can be bspg^ 
for 6 dollars ? 

Analtsis. — Since f of a dollar will opuutioh. 

buy one hat, 6 dollars will buy as many 6-4-|^= 6 X 5-r4=7^« 
hats as I is contained times in 6 ; and 
as there are 5 times as many fifths as 

whole things in any number, in 6 there 2 d 

are 30 fifths, and 4 fifths is contained in ^ 

30 fifths 7 J times : hence, "2" 15=71 

Invert the terms of the divisor and multiply the whole 
ber by the new fraction. 

EXAMPLES. 

1. Divide 14 by f . I 3. Divide 63 by Jf. 

2. Divide 212 by ||. 14. Divide 420 by ^. 

5. At f^ of a dollar a yard, how many yards of cloth can 
be bought for 9 dollars ? 

6. If a man travel |^ of a mile in 1 hour, how long will i( 
take him to travel 10 nules ? 

7. If f of a ton of hay is worth 9 dollars, what is a too 
worth! 

187. To divide one fraction by aawther. 

1. At f of a dollar a gallon, how much molasBes can be 
bought for { of a doUar % 

Analysis. — Since f of a dollar opxratiom. 

will buy 1 gaUon, i of a doUar will |-t-|= J X f =||=2ft. 
buy as many gallons as { is contained q 

limes in \ : one is contained in i, | ^ 

times ; but \ is contained 5 times as ^ 



many times as 1, or ^ times; but 2 16 35=2^ 

fifths is cont&ii^cd half as many times 

as }, or fl times, equal to 2^ times : henoe, 

I. Invert the terms of the divisor. 

II. Multiply the mtmerators together for the numen^ 
rfthe quotient, and the denominators together far the d& 
wnfiinator of the gnotient. 

186. How da joQ dmde & vhok wmibet bf^ % ^Mtiont 
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N0TC8. — 1. If Hhe vertical line is used, the denominator of the 
dividend and the namerator of the divisor fall on the left, and the 
ither terms on the right. 

2. Cancel all common factors. 

3. If the dividend and divisor hav& a common denominator, 
they will cancel, and the quotient of their numerators will be the 
answer. 

4. When the dividend or divisor contains a whole or mixed 
number, or compound fractions, reduce them to the form of simple 
fractions before dividing. 

EXAMPLES. 

4. Divide f of J by ^ of 1^. 



1. Divide ^ by if. 

2. Divide y\ by |f . 
3 Divide 3Jby^. 



5. Divide f of 21 by | of 3J. 

6. Divide 6| by 2J. 



7. At ^ of a dollar a pound, how much butter can b« 
bought for ^^ of a dollar ? 

8. If 1 man consume 1^ pounds of meat in a day, now 
many men would 8| pounds supply ? 

9. If 6 pounds of tea cost 4^ dollars, what does it cost a 
pound? 

10. At f of a dollar a basket, how many basket* of peaches 
can be bought for 11^ dollars ? 

11. If f of a ton of coal cost 6} dollars, what will 1 ton 
cost, at the same rate 1 

12. How much cheese can be bought for ^ of a dollar at 
t of a dollar a pound 1 

13. A man divided 2f dollars among his children, giving 
tbem ^ of a dollar a piece ; how many children had he ] 

14. How many times will fj of a gallon of beer fill a vessel 
holding i^ of I gallons ? 

15. How many times is J of J of 27 contained in J of | 
ol 42| ? 

16. If 5 J bushels of potatoes cost 2| dollars, how much do 
they cost a bushel ? 

17. If John can walk 21 miles in ^ of a day, ^ow fai cio) 
he walk m 1 day ? 

18. If a turkey cost If dollars, how many can be bought 
for 12f dollars'? 

19. At f of I of a dollar a yard, how many yards of rib^ 
l>on can be bought for f} of a dollar ? 

187. How do you divide one fraction by UIo1^et^ 
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REDUCTION OF COMPLEX FRACTIONS. 

188. Complex Fractions are only other forms ofezpieaBkD 
for the division of fractions : thus ; 2. is the same as 4 divided 

by 2 ; and may be wntten, 4 ^ f =f|='^* 

189. To redttce a complex fraction to the form qfa tm- 
fie fraction. 

1. Seduce -t to its simplest form. 

OPERATION. 
4 

||i^ = V-»-yX^=A iln,.; hence, 

3 

RuLE.< — Divide the numerator of the complex fiaetion hy tft 
denominator^ 

Or : Multiply the numerator of the upper fraction into Uu 
denominator of the lower, for a numerator ; and the denomir 
nator of ike upper fraction into the numerator of the Umei^fof 
a denomifiator, 

NoTW. — 1. When either of the terms of a complex fraction iira 
mixed number, or compound traction, it must first be reduced to 
the form of a simple fraction. 

2. When the vertical line is used, the numerator of the upper and 
the den(«ninator of the lower numbers fall on the right of the verti- 
cal line, and tlie other terms tm the left. 

EXAMPLES. 

^•educe the following complex fractions to their simplest ibimi 
1. Reduce f, ^. -. 



2 Reduce 5i. 
f 



S. Reduce ZH 
4. Reduce | of I. 

T 



7. Redoce- 



1*A 



ioflS 

8. Eeduce ?lii- 

9. Reduce H-. 

4. * 
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DENOMINATE FRACTIONS. 

190. A Denobjinate Fraction is one in which the unit of 
th<f fraction is a denominate number. Thus, f of a yard is a 
denominate fraction. 

191. Reduction of denominate fractions is the operation 
of changing a fraction from one denominate unit to anothe 
without altering its value. 

There are four cases : 

1st To change from a greatei unit to a less, as j&om yards 
to inches : 

2d. To change j&om a less unit to a greater : 

3d. To find the value of a fraction in integers of lower 
denominations : 

4th. To find the value of integers in a fraction of a larger 
unit. 

These cases will be arranged in sets of two and two. 

192. To change from a 193. To change from a 
greater unit to a less. less U7dt to a greater, 

1. In f of a yard, how 1. In 20 inches, how many 
many inches ? yards ? 

OPERATION. 

OPERATION. 20 X t^ X i=ig=f yards. 

|X 3 Xl2=i|A=20 inches. Analysis.— Since 12 mcht* 

„. . ^ , make 1 foot, in 20 inches there 

Analysis —Since m 1 yard ^je as many feet as 12 inches is 

there are 3 feet, m I yards there contained times in .20 inches 

arc f tunes 3 feet=y feet. And ^^ ^et^ and as 3 feet make 

since in 1 foot there are 12 j ^^rd, in M feet there are as 

inches, m V feet there are y ^s^ 3 ^^^t is contained 

tomes 12 mche8=l|il=20mch'8: times in 14 feet =|f =4 yards; 

»»ence, hence, " " ^ 

Rule. — Multiply the frac- Eulk — Divide the fraction 

Hon and the products which and the quotients which arise, 

arise by the units of the scale, hy the units of the scale, in siic^ 

in succession, until you reach cession, until you reach the 

the unit required, unit required. 

188. What are oomplex factions ? 

189. How do yoa reduce complex to simple ti«yc^\Qi\&\ 
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NcTc — ^If will be found most emiTeiiiaitm finelHmi to|^^rfsnn 
thfi cperatioDs by caiieellation: thus, 



6 

20 inches. 



It 

9 



§ 

t0 



5=|yaid& 



EXAMPLES. 

1. Keducc ^1^ of a hogshead to the fraction of a qnait 

2. Reduce j^ of a bushel to the fraction of a pint. 

3. Reduce j^^ of a pound Troy to the fraction of a grain 

4. What part of a foot is j^g^ of a furlong 1 

5. What part of a minute is jy^ of a day ? 

6. Reduce ^^^^^ of a cu;t, to the fraction of an ounce. 

7. Reduce ^ of a gallon to the fraction of a hogshead. 

8. YHiat part of a £ is f of a shilling ? 

9. What part of a hogshead is f of a quart ? 

10. What part of a mile is ^ of a foot? 

1 1. Reduce ^^nf of £ to the fraction of a farthmg. 

12. Reduce ^ of an £11 £ng. to the fraction of a naiL 

13. Reduce | of a nail to the fraction of a yard. 

14. Reduce ^ of f of a foot to the fraction of a mile. 

15. Reduce j^fj of a ton to the fraction of a pound. 

16. Reduce ^ ofd^pwt to the fraction of a pound Troy. 

17. YfhaX part of a mile is f of a rod 1 

18. What part of an ounce is ^ of a scruple ? 

19. j^ of a day is what portion of 10 minutes? 

20. What part of j^ of a foot is j^ of a furlong? 

21. Reduce ^yw^ ^^ ^ hogshead of ale to the fraction of > 
pint. 

190. What is a denominate fraction 1 

191. What is reduction of denominate fractional How many cofltf 
are there 1 Name them. 

192. How do you change from a greater unit to a lese ? 
iSKi- ^ >CF do you change from a lets umt to a %ieitec t 
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194. To find the value of 
a fraction in integers of lower 
denominations. 

1. What is the value of f 
of a pound Troy ? 

ANALYSIS. — I of a pound re- 
duoed to the fraction of an ounce 
ii tX12=y of an ounce, (Art. 
177.), which is equal to 9f 
ounces : | of an ounee reduced 
to the fraction of a pennyweight 
IS fX 20=^ of 9,pwt., or 12pwt. 



OPERATION. 




OPERATION. 


Numer. 4 




1 lb. OZ. pwts. 


12 oz. 


pwt. 


12 9 . . 12 


Denom. 5)48(9 . . 


. 12 


12 20 


45 




20 Num. 192 ^,^ 


3 




240 Denom. 240""* 


20 







5)60 
60 
Rule. — L Multiply the 
numerator of the fraction by 
the number which will re- 
duce It to the next lower de- 
nomination and divide the 
product by the denominator. 
II. If there is a remain- 
der, redvjce it in the same 
manner^ and so on^ tiU 
the lowest denomination is 
obtained. 



195. To find the value oj 
integers in a fraction of a 
higher denomination. 

2. Reduce ^oz, \2pwts. to 
the fraction of a pound Troy. 

Analysis. — ^In 1 pound there 
are 240 pennyweights : 1 pen- 
nyweight is 7}^ of a pound ; and 
9 ounces l^pwts, = 192'pwts, is 
]^} of a pound =^ of a pound. 



Rule. — I. Reduce the given 
integers to the lowest de- 
nomination named, and the 
result vriU be the numerator 
of the required fra^ction. 

II. Reduce 1 unit of the 
required denomination^ to the 
denomination of the numeror 
tor, and the result vnU be 
the denominator of the re- 
quired fraction. 



examples. 

3. What is the value of ^ of a tun ot wine 1 

4, What part of a tun of wine is Shhd. 31gal. 2qt.l 



194. How do you find the value of a fraction in integers of lower de- 
Doioinations 1 

195. How do you find the value of integers in a fraction of a highei 
toominatiou^ 
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9. WliAtiitlieTalaeof^offtyaidt 

What is the value of | of a month? 

7. What it the value of } of a chaldm i 

H. What if the value of] of a milet 

9 What if the value of A of a ton! 
10 What isthe value off of 3 days? 
11. Whatisthe valueof^off of(>f bu^hdaefgnkii 
U. Roduoe 3^tii!s. ZqU. to the fraotion of a 1 
13. RoiluiH» LyWr. 36r<i. 2y(i to the fraoti<»i of a i 
14 What part Ufa Xii(^. 72c;. f 
10. What part of a |H)und Troy is lOoz. l^pmL 8^. ? 

16. Ucwt O'/r. IteM. 7of. Ijc/r. is what part of a ton? 

17. What part is ^j»k. Aqt of Ibu. 3pk. f 

18. 2'Ub. eos. is what part of 3^r. 12/6. 12o2r.t 

19. Reduce 3wk. Id!. 9A. SGm. to the j&action (^a montk t 

20. Reduce 2/2. 32rd, 8^d, to the j&action of an aae. 

21. Reduce I2s* 9 J. lj[/br.to the fraction of a guinea. 

22. What is the value of ^/6. apothecaries' weight t 

23. What part of an Ell English is 3qr. 3na. l^n. I 

24. What is the value of jhhd ?. 

25. What is the value of } of 3 barrels of beer? 

26. What is the value of ^^ of a cwt. 1 

27. Reduce 3° 15' 18f" to the fraction of a sign. 

28. Reduce 3 J inches to the fraction of a hand. 

29. What is the value of ^ of a hogshead of wine? 
80. What is the value of f^ of an acre of land ? 

ADDITION AND SUBTRACTION. 

196. To add or subtract denominate fractioMm 
1. Add J of a £ to f of a shilling. 

I of a £=f of y = 4/ of a shilling. 

The n, V-f »=VffQ-f H=\¥^'=V^» = H ^> 2rf. 

/M (Ilv0 the rule for adding and suUiactiiig deciotuiuate Cmctiom. 

/ 
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Or, the I of a Bhilling may be reduced to tke fraction of a £ : 
ttius, 

|ofA=TfiFofaje=^ofajC: 
then, |+^= 4 8 ^.^,,,5^ of a £, 

which being reduced, gives 145. 2c?. Ans, 

2. Add f of a year, ^ of a week, and ^ of a day. 

f of a year=f of 2^ days=31w?A:. 2da. 
J of a week= J of 7 days = - - 2da. 8hr. 
J of a day =----=--- ■ 3Ar. 
Ans, 31wk. 4:da^ ilhr, 

3. From ^ of a X take ^ of a shilling. 

J of a shilling=i^ of ^ of a «£=^ of a £• 
Then, |-^=8^-^=|J of a £=9*. W. 

4. From If Z5. Troy weight, take ^oz. 

lb» oz. pwt gr. 
lfZ5.=J of Vo«. = 21o0.=l 9 

^z. =J of V of VV.=80^r.= 3 8 
Ans. 1 8 16 16 

B.I7LE. — Reduce the given fractions to the same unit^ and 
then add or subtract a^ in simple fractions^ after which reduce 
to integers of a lower denomination : 

Or : Reduce the fractions separately to integers of lower de- 
nominations^ and tlien add or subtract as in denominate num- 
bers. 

EXAMPLES. 

5. Add 1^ miles, ^ furlongs, and 30 rods. 

6. Add f of a yard, f of a foot, and ^ of a mile. 

7. Add f of a, cwt.t ^^ of a Ib.^ 13oz., ^ of SLCWt. and 6i5 
6. From ^ of a day take f of a second. 

9. From f of a rod take f of an inch. 

10. From ^ of a hogshead take f of a quart. 

11. From fo0. take ^pwt. 

12. Fiom A^wt. take A^^W. 
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13. Ml. Merchant bought of fanner Jonee 22} budielg of 

wheat at one time, 19^ bushels at another, and 33| at an 
other : how much did he buy in all 1 

14. Add 4 of a ton and -^ of a cwt / 

15. Mr. Warren pursued a bear for three successive dayg; 
the first day he travelled 28f miles ; the second 33 A^ miles; 
the third 29^ miles, when he overtook him : how tar had he 
travelled ? 

16. Add 5^ days and 52^ minutes. 

17. Add ^wty 8-|Z6., and 3^^/*. 

18. A tailor bought 3 pieces of cloth, containing respect* 
ively, 18} yards, 21| Ells Flemish, and 16^ Ells Enghsh: 
how many yards in all ? 

19. Bought 3 kinds of cloth ; the first contained } of 3 of 
I of f yards ; the second, } of |^ of 5 yards ; and the third, J 
of f of j^ yards : how much in them all ? 

20. Add l^cwL 17f/6. and 7^z. 

21. From f of an oz. take |^ of a pwt. 

22. Take ^ of a day and ^ of | of f of an hour from 
3f weeks. 

23. A man is 6i miles from home, and travels 4m. Ifur* 
24r(<?., when he is overtaken by a storm : how far is he then 
from home ? 

24. A man sold ^ of his farm at one time, }} at another, 
and ^ at another : what part had he left ? 

25. From 1^ of a £ take f of a shiUing. 

26. From l^oz. take ^wL 

27. From 8^wt. take ^Ib. 

28. From 3^lb. Troy weight, take ^z. 

29. From 1} rods take f of an inch. 

30. From f| ft take ^ 5 . 

DUODECIMAI,S. 

197. If the unit 1 foot be divided into 12 equal parts, each 
part is called an inch or prime, and marked '. If an inch be 
divided into 12 equal parts, each part is called a second, land 
iiuuked ". If a second be divided, in like maimer, into 12 
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equal parts, each part is called a third, and maiked '" ; and 

60 on for divisions still smaller. 

This division of the foot gives 

1' inch or prime =A of a foot 

1" second is y'j of T^ - . - = yj^ of a foot. 

V" thiid is t^ of ^^ of Y^j . - =TTTff ^f a foot. 

Note. — ^The marks ', ", '", &c., which denote the fractiaruu 
taiitSj are called iTidices. 

TABLE. 

i2'" make V second. 

12" " 1' inch or prime. 

12' « 1 foot. 

Hence : Duodecimals are denominate fractions, in which 
the primary unit is Ifoot, and 12 the scale of division. 

NoTK. — Duodecimals are chiefly used in measuring surfaces and 
nlids, 

ADDITION AND SUBTRACTION. 

198. The units of duodecimals are reduced, added, and 
enbtracted, like those of other denominate numbers. The 
^cale is always 12. 

EXAMPLES. 

1. In 185', how many feet ? 

2. In 250", how many feet and inches 1 
3 In 4367"', how many feet ? 

4. What is the sum of 3/iJ. 6' 3" 2'" and 2//. 1' 10" 11'" ? 

5. What is the sum of 8//. 9' 7" and 6fL 7' 3" 4'"? 

6. What is the difference between 9ft. 3' 5" 6'" and 7/t. 

7. What is the difference between 40/?. 6' 6" and 29ft, 7'" 1 

8. What is the difference between 12/5. 7' 9" 6"' and Aft. 
9' 7'' 9'" 2 

* , ,. ■ .1 ■■■ , I „ . . , J 

197. If . foot be divided into twelve equal parts, what is each part 
called ? If the inch be so divided, what is each part called 1 What are 
i^odecimals 1 For what are duodecimals chiefly used 1 

198. How do you add aiid subtract duodeculi^^ V^^Wft^'^^KA^^^ 
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MULTIPLICATION. 

199. Begin with the highest unit of the multiplier and the 
lowest of the multiplicand, and recollect, 

Ist. That 1 foot X 1 foot=l square foot (Art 110). 

2d. That a part of a fobt X a part of a foot=8Gme part of a 
square foot. 

Norx. — ^Observe that the unit is changed, by moltiphcatioD, 
from a linear to a superficial unit. 

Multiply G/U. r 8" by %ft. 9'. 

Analysis. — Since a prime is ^^ of a 
foot and a second yj^, 
2 X 8"=yV*4 of a square foot ; which re- 
duced to 12ths, is 1' and 4" : that is, 
1 twelfth, and 4 twelfths of ^ of a 
square foot. 

3x7' =14 twelfths=l/«. 2' 
2x6 =12 square feet, 
9' X 8"=y^|j of a square foot=6" 
9'xr=y\\=6'3" 
9x6'=f|=4 6' 

BuLE. — ^I. WrUe the multiplier under the muUipluxmdt 
so that units of the same order shall fall in ^ same 
column. 

n. Begin vrith the highest unit of the mvUiplier and 
the lowest of the multiplicand^ and make the index of each 
product eqtud to the sum of the indices of the factors, 

III. Reduce each product^ in suceesiion^ to the next higher 
denomination y when possible. 

Note. — The index of the unit of any produot is equal to the 
sum of the mdices of the factors. 

EXABIFLES. 

1. How many solid feet in a stick of timber which is 25 
feet 6 inches long, 2 feet 7 inches broad, and 3 feet 3 inchtf 
thick? 

199. Explain the method of uultiplying daodecimalf. Gbe ^ 
rule. 
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6 7' 


8" 






2 9' 




2 


x8"= 


: 1' 


4" 


2 


x7' = 


: IV 




2 


x6 = 


12 




9' 


x8"= 




6" 


9' 


x7' = 


6' 


8" 


9' 


x6 = 


4 6' 




Prod. 


18 3' 


1" 
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Beginning with the 2 feet, we say 2 
times 6' are 12'=1 square foot: then, 2 
times 25 are 50, and 1 to carry are 51 
square feet. 

Next, 7' times 6' are 42", =3' and 6'': 
then 7' times 25=175'=14 7': hence, the 
surface is 65 10' 6", and by multiplying 
by the thickness, we find the solid contents 
to be 214 V 1" 6'" cubic feet. 



a' 

25 
2 


DPERATIOM. 


6'le])gih. 
7'bieadth. 


51 

14 


0' 

3' 6" 
7' 


65 
3 


10' 6" 
3' thicknes 


197' 
16 


7' 6" 
5' 7" 6'" 



214 1' 1" 6" 



2. Multiply 9ft, ^in, by 8^. din. 

3. Multiply 9ft. 2in. by 9ft. ein. 

4. Multiply 2Aft. lOin. by 6ft. Sin. 
6. Multiply 70ft. 9in. by 12//. Sin. 

6. How xnaQv cords and cord feet in a pile of wood 24 feet 
long, 4 feet wide, and 3 feet 6 inches high ? 

7. How many square feet are there in a board 17 feet 6 
inches in length, and 1 foot 7 inches in width ? , 

8. What number of cubic feet are there in a granite pillar 
3 feet 9 inches in width, 2 feet 3 inches in thicbiess, and 12 
feet 6 inches in length? 

9. There is a certain pile of wood, measuring 24 feet in 
length, 16 feet 9 inches high, and 12 feet 6 inches in 
width. How many cords are there in the pile ? 

10. How many square yards in the walls of a room, 14 
feet 8 inches long, 11 feet 6 inches wide, and 7 feet 11 inches 
high? 

11. If a load of wood be 8 feet long, 3 feet 9 inches wide, 
and 6 feet 6 inches high, how much does it contain ? 

12. How many cubic yards of earth were dug from a cellai 
which measured 42 feet 10 inches long, 12 feet 6 inches wide, 
ftnd 8 feet deep ? 

13. What will it cost to plaster a room 20 feet 6' long, 15 
feet wide, 9 feet 6' high, at 18 cents per square yard ? 

14. How many feet of boards 1 inch thick can bo cut from 
a plank ISft. 9in. long, Ift. 6in, widei and 3in. thick, if thec^ 
Is tto waste in sawing 1 
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DECIMAL FRACTIONS. 

200. There are two kinds of Fractions : Cbmmofft Fra»^ 
lions and Decimal Fractions, 

A Common Fraction is one in which the unit is divided 
into any number of equal parts. 

A Decimal fraction is one in which the unit is divided a(> 
Oording to the scale of tens. 

201. If the unit 1 be divided into 10 equal parts, the paiti 
are called tenths. 

If the unit 1 be divided into one hundred equal parts, the 
. parts are called hundredths. 

If the unit 1 be divided into one thousand equal parts, the 
parts are called thousandths^ and we have smiilai expressions 
lor the parts, when the unit is further divided according to the 
scale of tens. 

These fractions may be written thus : 

Four-tenths, ' * * • A- 

8ix-tenths, - - • ... ^. 

Forty-five hundredths, ... ^, 

125 thousandths, .... yH^^ 

1047 ten thousandths, - - • ^y^Vg . 

From which we see, that in each case the denominatoi 
indicates the fractional unit ; that is, determines whether the 
parts are tenths, hundredths, thousandths, &c. 

202. The denominators of decimal fractions are seldom 
set down. The fractions are usually expressed by means of 
a period, placed at the left of the numeratoi; 

Thus, T% - is written - - .4 

rh .45 

iiifi .125 . 

T^o^ .1047 ^ 

200. How many kinds of fractions are there ? What are theyl 
What is a common fraction 1 What is a decimal fraction 1 

201. When the unit 1 is divided into 10 equal parts, what is each 
part called 1 What is each part calle^d when it is divided into 100 equal 

parts 1 When into 1000 1 Into 10,000, <fec. 1 How are decimal fs» 
tiotiM formed 1 WLut ^iveB deuominuVum \tt \\x* ^i^\a»m\ \ 
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method of writing decimal fractions is a mere Ian- 
and is used to avoid writing the denominators. The 
nator, however, of every decimal fraction is always 
^od : 

the unit 1 with as many ciphers annexed as ther$ 
ces of figurh in the decimal, 

place next to the decimal point, is called the place 
t5, and its unit is 1 tenth. The next place, to the 
; the place of hundredths^ and its unit is 1 hundredth \ 
t is the place of thousandths^ and its unit is 1 thous> 
and similarly for places still to the right 



DECIMAL NUMERATION 




) 



WSh 



4 

54 

604 



iB read 4 tenths 

64 hundredths. 
64 thousandths. 
675.4 ten thousandths. 
1234 hundred thousandths 
7654 millionths. 
43604 ten millionths. 









— Decimal fractions are numerated from left to right ; 
thsy hundredths^ thousandthsy &c. 



ire the denominators of decimal fractions generally set down ? 
the fractions expressed 1 Is the denominator understood? 
it 1 What is the place next the decimal point called 1 What 
t1 What is the next place called 1 What is its unit ? What 
rd place called 1 What is it| unit 1 WlacYi ^«s ^a» \<^\s&3^ 
^7 
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£08. Write and numerate the following deeimab : 

Four tenths, - - .4 

Four hundredths, - - .0 4 

Four thousandths, - .0 4 

Four ten thousandths, • - .0004 

Four hundred thousandths, - .00004 

Four millionths, - - - .000004 

Four ten millionths, - - .0000004 

Here we see, that the same figure expresses difierent deai* 
m.U units, according to the place which it occupies : therdbn^ 

The valtie of the unit, in the different 'places, in passing 
from the left to the right, diminishes according to the scdk 
of tens. 

Hence, ten of the units in any place, axe equal to one unit in 
the place next to the left ; that is, ten thousandths make one 
hundredth, ten hundredths make one-tenth, and ten-tenths, 
the unit 1. 

This scale of increase, from the right hand towaids the 
left, is the same as that in whole numbers ; therefore, 

Whole numbers and decimal fractions may be tmited jy ' 
placing the decimal point between them : thus. 

Whole numbers. Decimals. 



-i 



js 3 



TS 

^^ « S « ^ I 

^ 3 



*« S s ^s § » . .^ » § § e 



8363064 1. 478976 

A number composed partly of a whole number and partlj 
of a deoimal, is called a mixed nv/mber. 
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RULE FOR WRITINO DECHCALS. 

Write the decimal as if it were a whole ntimber^ prefix- 
ing as many ciphers as are necessary to make it of the 
required denomination. 

RULE FOR READING DECIMALS. 

Read the decimal as though it were a whole rmmher^ 
adding the denomination indicated by the lowest decvma! 
unit. 

EXAMPLES. 

Write the following numbers,deciinally : 
(1.) (2.) (3.) (4.) (6.) 

3 16 17 32 16S 



101 1000 10000 100 10000 

(6.) (7) (8) (9) (10.) 

iM*. iMfeff- ^^h' s^-W. low- 

Write the following numbers in figures, and then numerate 
tiiem. 

1. Forty-one, and three-tenths. 

2. Sixteen, and three millionths. 

3. Five, and nine hundredths. 

4. Sixty-five, and fifteen thousandths. 

5. Eighty, and three millionths. 

6. Two, and three himdred millionths 

7. Four hundred, and ninety-two thousandths. 

8. Three thousand, and twenty-one ten thousandths. 

9. Forty-seven, and twenty-one hundred thousandths, 

10. Fifteen hundred, and three millionths. 

11. Thirty-nine, and six hundred and forty thousandths, 

12. Three thousand, eight hundred and forty milHonth& 

13. Six hundred and fifty thousandths. 

203. Does the value of the unit of a figure depend upon the place 
^^h it occupies ? How does the value cnange from the left towards 
^ right ] What do ten units of any one place make 1 How do the 
ttuts of the places increase from the right towards the left ? How may 
whole numbers be joined with decimals] What is such a number 
filled 1 Give the rule for writing decimal fractions. Give the nil* 
^r rcailiug decimal iraetiuus. 
I. T 
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UNITED STATES MONEY. 

204. The denominatioiis of United States Money conespoDd 
to the decimal division, if we regard I dollar as the unit 

For, the dimes are tenths of the dollar^ the eenU cart hm- 
dredths of the dollar^ and the millSf being tenths of ike etni, \ 
are thousandths of the dollar 

EXAMPLES. I 

1. Express $39 and 39 cents and 7 mills, deoimaUy* 

2. Express $12 and 3 mills, decimally. j 

3. Express $147 and 4 cents, decimally. i 

4. Express $148 4 mills, decimally. 

5. Express $4 6 mills, decimally. 

6. Express $9 6 cents 9 mills, decimally. 

7. Express $10 13 cents 2 mills, decimally. 

ANNEXING AND PREFIXING CIPHERS. 

205. Annexing a cipher is placing it on the light of a 
number. 

If a cipher is annexed to a decimal it malces one more dear 
mal place, and therefore, a cipher must also he annexed to tht 
denominator (Art. 202). 

The numerator and denominator will therefore have beei 
multiplied by the same number, and consequently the value 
of the fraction will not be changed (Art 161) : hence, 

Annexing ciphers to a decimal fraction does not alter iU 
value. 

We may take as an example, .3=^. 

If we annex a cipher to the numerator, we must, at the 
same time, annex one to the denominator, which gives, 

204. If the denominations of Federal Money be en>res8ed 
irfaat is the unit 1 What part of a dollar is 1 dime f What iiait 
dime is a cent 1 What part of a cent is a mill ^ What part o/ a d 



is I cent 1 I milll 

205. When is a cipher annexed to a number 1 Do the 
of ciphers to a decimal alter its value 1 Why not \ What do thN* 
tenths become by annexing a cipher ! What by annexing two ciphsn^ 
Three ciphers 1 What do 8 tenths become by annexing a cipher t If 
aimesiajj two cifrhcrs 1 By atmexiug three ciphers t 
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.8 = 1^ = .30 by annexing one cipher, 
.3 = yVt^ = *^^^ ^7 annexing two ciphers. 
If a decimal point be placed on the right of an integral 

Qnmber, and ciphers be then annexed, the value will not be 

changed : thus, 5 = 5.0 = 5.00 = 5.000, &c. 

206* Prefixing a cipher is placing it on the left of a 
number. 

If ciphers are prefixed to the numerator of a decimal frac- 
tion, the same number of ciphers must be annexed to the 
denominator. Now, the numerator will remain unchanged 
^hile the denominator will be increased ten times for every 
cipher annexed ; and hence, the value V)f the fraction will be 
diminished ten times for every cipher prefixed to the nume- 
rator (Art. 160). 

Prefixing ciphers to a decimal fy^ction diminishes its 
value ten times for evert/ cipber prej^d, 

Tate, for example, the fracA>^.2— j^^. 
.2 becomes 9pQ^ JS^^^ ^7. prefixing one cipher, 
.2 becomes y^^nf = .002 by prefixing two ciphers, 
.2 becomes yuw^ = .0002 by prefixing three ciphers : 

in which the fraction is diminished ten times for every cipher 

prefixed. 

ADDITION OF DECIMALS. 

207. It must be remembered, that only imits of the same 
kind can be added together. Therefore, in setting down 
decimal nmnbers for addition, figures expressing the same 
unit must be placed in the same column. 

206. When is a cipher prefixed to a number 1 When prefixed to 
deebual, does it increase the numerator 1 Does it increase t]ie denomi 
Ifltor 1 What effect then has it on the value of the fraction t What 
d» .8 become by prefixing a cipher 1 By prefixing two ciphers ? By 
pafizing three 1 What do .07 become by prefixing a cipher 1 By pre- 
limg two 1 By prefixing three 1 By prefixing four 1 

907. What parts of muty may be added together 1 How do you set 
iowii the numbers for addition 1 How will the decimal points hU. ? 
Bdw do YOU then add 1 Huw many dcciuiul places do yuu point off in 
Oie sum 1 \ 
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The addition of decimals is then made in the same maima 
as that of whole numbera. 

I. Find the sum of 37.04, 704.3, and .0376. 

OPULATION 

Place the decimal points in the same column : 37.04 
Hum brings units of the same value in the same 704.3 
oolumn : then add as in whole numbers : hence, .0376 

741.3776 
KvLS. — I. Set doum the nwmJbera to he added so thai 
figures of the same unit value shaH stand in the sam 
cottwin, 

II. Add as in single numbers, and point off in the m^ 
from the right hand, as many places for decimals as are e^ 
to the greatest number of places in any of ike numbers added. 

Proof. — The same as in simple numbers. 

XXAMPLES. 

1. Add 4.035, 763.196, 4404741, and 91.3754 together 

2. Add 365.103113, J6012, 1)^976, 16549, and 6U1 
together. 

3. 67.407+97.0044-4+.6+.06+.3 

4. .0007+1.0436+.4+.05+.047 

5. .0049+47.0426+37.0410+360.0039. 

6. What is the sum of 27, 14, 49, 126, 999, .469, and 
.2614] 

7. Add 15, 100, 67, 1, 5, 33, .467, and 24.6 together. 

8. What is the sum of 99, 99, 31, .25, 60.102, .29, and 
) 30.347 ? 

9. Add together .7509, .0074, 69.8408, and .6109. 

10. Required the sum of twenty-nine and 3 tenths^ bo 
hundred and sixty-five, and two hundred and twen^-sM 
thousandths. 

11. Required the sum of two hundred dollars one dixs0 
three cents and 9 mills, four hundred and forty dollais me 
mills, and one dollar one dime and one mill. 

12. What is the sum of one-tenth, one hundredth, and ooe 
thposaudth? 
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13. What Is the sum of 4, and 6 ten-thousandths 1 

14. Required, in dollars and decimals, the sum of one dollai 
one dime one cent one mill, six dollars three mills, four dol- 
lars eight cents, nine dollars six mills, one hundred dollars six 
dimes, nine dimes one mill, and eight dollars six cents. 

15. What is the sum of 4 dollars 6 cents, 9 dollars 3 millg, 
14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 dimes 9 cents 
9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 6 mills, and 1 
miUI 

16. If you sell one piece of cloth for $4,25, another for 
$5,075, and another for $7,0025, how much do you get for 
aU? 

17. What is the amount of $151,7, $70,602, $4,06, and 
$807,2659] 

18. A man received at one time $13,25 ; at another $8,4 ; 
at another $23,051 ; at another $6 ; and at another $0,75 : 
how much did he receive in alii 

19. Find the sum of twenty-iive hundredths, three hundred 
and sixty-five^housandths, six tenths, and nine millionths. 

20. What is the sum of twenty-three millions and ten, one 
thousand, fova hundred thousandths, twenty-seven, nineteen 
millionths, seven and five tenths 1 

21. What is the sum of six millionths, four ten-thousandths, 
19 hundred thousandths, sixteen hundredths, and four tenths 1 

22. If a piece of cloth cost four dollars and six mills, eight 
pounds of cofiee twenty-six cents, and a pieee of muslin three 
dollars seven dimes and twelve mills, what will be the cost 
of them all? 

23. 1£ a yoke of oxen cost one hundred dollars nine dimes 
and nine mills, a pair of horses two hundred and fifty dollars 
five dimes and fiiieen mills, and a sleigh sixty-five dollan 
deven dimes and thirty-nine mills, what will be their entira 
eostf 

24. Find the sum of the following numbers : Sixty-nine 
thousand and sixty-nine thousandths, forty-seven hundred and 
forty-seven thousandths, eighty-five and. eighty-five hun- 
dredths, six hundred and forty-nine and six hundrsd and 
forty-uine ten-thousaudths i 
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14. If 12.836 dollars are paid for one band of flour, ^Aat 
will .354 barrels cost 1 

15. What are the contents of a board, .06 feet long and .06 
wide? 

16. Multiply 49000 by .0049. 

17. Bought 1234 orangea for 4.6 cents apiece : how innch 
did they cost? 

18. What will 375.6 pounds of coffee cost at .125 dollan 
per pound 1 

19. If I buy 36.251 pounds of indigo at $0,029 per pound, 
what will it come to ? 

20. Multiply $89.3421001 by .0000028. 

21. Multiply 1341.45 by .007. 

22. What are the contents of a lot which is .004 miles long 
and .004 miles wide 1 

23. Multiply .007853 by .035. 

24. What is the product of $26.000375 multiplied bf 
.00007 1 

eONTRACTIONS. 

210. When a decimal number is to be multiplied by 10, 
100, 1000, d;c., the multiplication may be made by removing 
* the decimal point as many places to the right hand as then 
are ciphers in the multiplier, and if there be not so many 
figures on the right of the decimal point, supply the defidency 
by annexing ciphers. 



Thus, 6.79 multiplied by 



Also, 370.036 multiplied by 



flO 


1 






r 67.9 


100 




679. 


. 1000 


* """ • 


6790. 


10000 




67900. 


100000^ 




679000. 


10 1 




3700.86 


100 




37003.6 


1000 


' 2^ * 


370036. 


10300 




3700360. 


100000 






3 


7003600. 



SIO. How do yoa multiply a decimal nmnber by 10, 100, 1000, Aol 
If there are oot as many decimal figuzes as theie are dpheis in tbi 
mtUtiplm what do yoQ <u>^ 
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DIVISION OF DECIMAL FRACTIONS. 

21 1. Diviiion of Decimal FractionB is similai to that oi 
simple numbers. 

1. Let it be reqmred to divide 1.38483 by 60.21. 

Analysis. — The dividend must be equal operation. 

o the product of the divisor and quotient, 60.21)1.38483(23 
(Art. 61) ; and hence must contain as 1.2042 

many decimal places as both of them ] "T8063" 

therefore, \m(i'^ 

There must he as many decimal places in 



the quotient as the decimal places in the divi' Ans, .023 

dend exceed those in the divisor : hence, 

Rule.— i>tvi(fc as in simple numbers, and point off in the 
quotient, from the right hand, as many places for decimals as 
the decimal places in the dividend exceed those in the divisor ; 
and if there are not so many^ supply the deficiency by prefiz- 
ing ciphers. 

EXAMPLES. 



1. Divide 2.3421 by 2.11. 

2. Divide 12.82561 by 3.01. 

3. Divide 33.66431 by 1.01. 



4. Divide .010001 by .01. 

5. Divide 8.2470 by .002. 

6. Divide 94.0056 by .08. 



7. What is the quotient of 37.57602, divided by 3 ; by .3 ; 
by .03 ; by .003 ; by .0003 ? 

8. What is the quotient of 129.75896, divided by 8 ; by 
.08 ; by .008 ; by .0008 ; by .00008 ? 

9. What is the quotient of 187.29900, divided by 9; by 
.9 ; by .09 ; by .009 ; by .0009 ; by .00009 ? 

10. What is the quotient of 764.2043244, divid^ by 6^ 
by .06 ; by .006 ; by .0006 ; by .00006 ; by .000006 1 

Note. — 1. When there are more decimal places in the divisor 
than in the dividend, annex ciphers to the dividend and make the 
decimal places equal; all the figures of the quotient will then U 
ukoU numbers. 

Sll. How does the number of decimal places in the dividend eotti' 
pare with thai in the divisor and quotient 1 How do you determine 
the numbei; of decimal places in the quotient 1 If the divisor contains 
ibor places and the dividend six, how many in the quotient 1 If the 
divisor contains three places and the dividend five, how maa^ m 1\^^ 
oootient t Give the rule for the division of dednuala. 
13 
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EXAMPLES. 



1. Divide 4397.4 by 3.49. 



Note. — ^We annex one to 
Uie dividend. Had it contained 
00 decimal place we should 
llBve annexed two. 



OPERATION. 

3.49)4397.40(1260 
349 

907 
698 



2094 
2094 



Ans. 11^0. 



2. Divide 2194.02194 by .100001. 

3. Divide 9811.0047 by .325947. 

4. Divide .1 by .0001. | 5. Divide 10 by .16. 

6. Divide 6 by .6 ; by .06 ; by .006 ; by .2 ; by .3 ; by 
by .003 ; by .5 ; by .05 ; by .005. 

Note. — 2. When it is necessary to continue the division farthffl 
than the figures of the dividend will allow, we annex ciphers, and 
consider them as decimal places of the dividend. 

When the division does not terminate, we annex the plus sign 
to show that it may be continued : thus .2 divided by .3ss.666-j-. 

EXAMPLES. 



1. Divide 4.25 by 1.25. 

Analysis. — In this example we annex one 0, 
and then the decimal places in the dividend will 
exceed those in the divisor by 1. 



OPERATION. 

1-25)4.25(3.4 
3.75 
500 
500 
Ans. 3.4. 

2. Divide .2 by .6. I 4. Divide 586.4 by 375. 

3. Divide 37.4 by 4.5. | 5. Divide 94.0369 by 81.032. 

Note. — 3. When any decimal number is to be divided by 1(\ 
100, 1000, &c., the division is made by removing the decimai 
point as many places to the left as there are O's in this divisor; and 
if there be not so many figures on the left of the decimal point, 
tjie deficiency is supflied by prefixing ciphers. 



27.69 divided by 



rio ] 




100 




1000 


' — ' 


iiaooo 





2.769 
.2769 
.02769 
,002769 
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^10 1 




r 64.269 




100 




6.4289 


642.89 diTided by ^ 


1000 


► — ' < 


.64289 




10000 




.064289 




100000 




.0064289 
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QUESTIONS IN THE PRECEDINO RULES. 

1. If I divide .6 dollars among 94 men, how much will 
each receive ? 

2. I gave 28 dollars to 267 persons : how much apiece 1 

3. Divide 6.35 by .425. 

4. What is the quotient of $36.2678 divided by 2.25 ? 

5. Divide a dollar into 12 equal parts. 

6. Divide .25 of 3.26 into .034 of 3.04 equal parts. 

7. How many times will .35 of 35 be contained in .024 
of 24? 

8. At .75 dollars a bushel, how many bushels of rye can 
be bought for 141 dollars'? 

, 9. Bought 12 and 15 thousandths bushels of potatoes for 
33 hundredths dollars a bushel, and paid in oats at 22 hun- 
dredths of a dollar a bushel : how many bushels of oats did it 
taJcel 

10. Bought 53.1 yards of cloth for 42 dollars : how much 
was it a yard? 
• 11. Divide 125 by .1045. 

12. Divide one millionth by one billionth. 

13. A merchant sold 4 parcels of cloth, the first contained 
127 and 3 thousandths yards ; the 2d, 6 and 3 tenths yards ; 
the Sd, 4 and one hundredth yards ; the 4th, 90 and one 
millionth yards : how many yards did he sell in all ? 

14. A merchant buys three chests of tea, the first contains 
60 and one thousandth pounds ; the second, 39 and one ten 
thousandth pounds ; the third, 26 and one tenth pounds : Ilov9 
much did he buy in all ? 

^ Note. — 1. If there are more decimal places in the divisor than in thi 
dividend, what do you do 1 What will the figures of the quotient ther 
bel 

2. How do you continue the division after you have brought down al 
the figures of the dividend 1 What sign do you place after the qa« 
tient 1 What does it show 1 
8. How do you divide a decimal fraction by 10, IQQ, VQ<)A> 6j^A 
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15 What Ifi the sum of $20 and three hundredths ; 94 
and one-tenth, |6 and one thousandth, and $18 and one 
hundredth 1 

16. A puts in trade $504,342 ; B puts in $350.1965 ; 0/ 
puts in $100.11; D puts in $99,334; and £ puts in 
$9001.32 : what is the whole amount put in 1 

17. B has $936, and A has $1, 3 dimes and 1 mill : how 
much more money has B than A ? 

18. A merchant buys 37.5 yards of cloth, at one dollar 
twenty-five cents per yard : how much does the whole 
come to ? 

19. If 12 men had each $339 one dime 9 cents and 3 
mills, what would be the total amount of their money ! 

20. A farmer sells to a merchant 13.12 cords of wood at 
$4,25 per cord, and 13 bushels of wheat at $1,06 per bushel : 
he is to take in payment 13 yards of broadcloth at $4,07 per 
yard, and the remainder in cash : how much money did he 
receive ? 

21. If one man can remove 5.91 cubic yards of earth in a 
day, how much could nineteen men remove ? 

22. What is the cost of 8.3 yards of cloth at $5,47 pex 
yard? 

23. If a man earns one dollar and one mill per day, hovr 
much will he earn in a year of 313 working days ? 

24. What will be the cost of 375 thousandths of a cord of 
wood, at $2 per cord ? 

25. A man leaves an estate of $1473.194 to be equally 
divided among 12 heirs : what is each one's portion 1 

26. K flour is $9,25 a barrel, how many barrels can I buy 
for $1637,25 ? 

27. Bought 26 yards of cloth at $4,37J a yard, and paid 
for it in flour at $7,25 a barrel : how much floux will pay 
for th« cloth? 

28. How much molasses at 22^ cents a gallon must be 
given for 46 bushels of oats at 45 cents a bushel ? 

29. How many dayp work at $1,25 a day must be givfl 
for 6 cords of wood, worth $4,12^ a cord ? 

30. What will 36.48 yards of cloth cost, if 14.25 yaris 
cost $21,375? 

31. If you can buy 13.25Z6. of coftee for $2,50, how much 
c&a you buy foi $325,50 1 
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21S« To change a common to a de(nmal fraction. 

The Yftlue of a fraction is the quotient of the numerator, 
iivided by the denominator (Art 148). 

1. Reduce f to a decimal 

If we place a decimal point after the 5, and then opkratioi^ 

write any number of O's, after it, the value of the 8)5.000 

numerator will not be changed (Art. 205). — cn^ 

If J then, we divide by the denominator, the quo^ 
ticnt will be the decimal number : hence. 

Rule. — Annex decimal ciphers to the numerator, and 
then divide hy the denominator , pointing ojfas in division 
Tfdedmals, 

EXAMPLES. 

1. Reduce f|f to its equivalent decimal. 

OPERATION. 

125)635(5.08 
We here use two ciphera, and therefore point 535 

off two decimal places in the quotient. — » 

1000 

Reduce the following fractions to decimals : 

10. Reduce ^ to a decimal. 

11. Reduce ^^. 



1. Reduce f to a decimal. 

2. Reduce ^ to a decimal. 

3. Reduce ^ to a decimal 

4. Reduce ^ and y^^. 

6. Reduce ^, ff , and y^. 
6. Reduce ^ and y^^. 

8. B*duce I. iHf, IHf. 

9. Reduce ^ to a decimal 



12. Reduce 1^. 

13. Reduce ^^^. 

14. Reduce f-}^. 

15. Reduce y^. 

16. Reduce ^Vff- 

17. Reduce rishm* 

18. Reduce ^V- 



213. A decimal fraction may be changed to the form of a 
•Tilgai fraction by simply, writing its denominator (Art. 202). 

*19 How do yoa change a Tulgar to a decimal fracdon t 

tU How do you choDge a decupA^ Ui the fonu of a '^^^ Hwi>\<«qA 
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EXAICPLSS. 

1. What vulgar fraction is equal to .04 1 

2. What vuigar fraction is equal to 3.067 ? 

3. What vulgar fraction is equal to 8.275 1 

4. What vulgar fraction is equal to .00049 1 

DENOMINATE DEOIMALa 

214. A denominate decimal is one in which the unit of Ab 
fraction is a denominate numher. Thus, .5 of a pound, S of a 
shilling, .7 of a yard, &c., are denominate deciinals, in which 
the units are 1 pous^ 1 shilling, 1 yard. 

OASB I. 

215. To change a denominate number to a denmninalli 

deeiniaL 

1. Change 9d. to the decimal of a £. 

Analysis. — The denominate unit of the frao- operation. 

tion is l£=240<i. Then divide 9d. by 240: 24Qd.=£l 

the quotient, .0375 of a pound is the value of 240)9(^0375 

9d, in the decimal of a £ : hence, ^^^^ £.0315 

Rule. — Reduce the unit of the required fraction to the unii 
of the given denominate numher^ and then divide the detum- 
nate number by the result, and the quotient vnll be the deetmci 

EXAMPLES. 

1. Reduce 7 drams to the decimal of a lb. avoirdupois^ 

2. Reduce 26d. to the decimal of a £. 

3. Reduce .056 poles to the decimal of an acre. 

4. Reduce 14 minutes to the decimal of a day. 

5. Reduce 21 pints to the decimal of a peck. 

6. Reduce 3 hours to the decimal of a day. 

7. Reduce 375678 feet to the decimal of a mile. 

8. Reduce 36 yards to the decimal of a rod. 

9. Reduce .5 quarts to the decimal of a barrel. 

10. Reduce .7 of an ounce, avoirdupois, to the deoiiaaiofi 
hundred. _ 

214. What is a denominate decimal ? 

215. How do you change a denominate number to a deaamiDats 
email 
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OASB n. 

216. To find ths value of a decimal in integei^s of a less 
ienomination, 

I. Find the valne of .890625 buihels. 

OPXRATION. 

890625' 
AwiATSis —Multiplying the decimal by 4, (sinoe 4 ' . 

^eeki make a bushel), we have 3.5625 pecks. Mul- Z 

tiplying the new decimal by 8, (since 8 quarts make 3.562500 

ft peck), we have 4.5 quarts. Then, multiplying 8 

this last decimal by 2, (since 2 pints make a quart), 4 500000 

we have 1 pint : honoe, ' 2 

Ans. 2pk. Aqts. Ipt, 1.000000 

K.ULE. — I. Multiply the decimal by that nwmber which 
mil reduce it to the next less denomination^ pointing off as 
in multiplication of decimal fractions, 

II. Multiply the decimal part of the product as before ; and 
so continue to do until the decimal is reduced to the required 
denominations. The integers at the left form the answer, 

EXAMPLES. 

1. What is the value of .002084Z6. Troy 1 

2. What is the value of .625 of a cwt. 1 

3. What is the value of .625 of a gallon % 

4. What is the value of £.3375 % 

5. What is the value of .3375 of a ton ? 

6. What is the value of ,05 of an acre 9 

7. What is the value of .875 pipes of wine 1 

8. What is the value of .125 hogsheads of beerl 

9. What is the value of .375 of a year of 365 days ! 

10. What is the value of .085 of a £ ? 

11. What is the value of .86 of a cwt, % 

12. From .82 of a day take .32 of an hour. 

13. What is the value of 1.089 miles % 

14. What is the value of .09375 of a pound, avoiidnpois 1 

15. What is the value of .28493 of a year of 365 days 1 

16. What is the value of £1.046 ? 

17. What is the value of £1.88 ? 

216. How do you find the value of & decimal in integers of a lest 
teumunatianl 
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0A8B m. 

217. To reduce a ccmvptmnd denonUruUe number to a 
decimal or mixed number. 

1. Reduce £1 45. ^d. to the decimal of a £. 

Anaxtsis.— -Reduciiig the |^. to a decunal opxratkhl 

(hit. 215), and annexing the result to the 9d,^ s^ _ ly^ 

we have 9.V5rf. Dividing 9.76<f. by 12, (since gf^* _'g -<* 
12 penoe=l5.), and annexing the quotient to ^' * 

Che 45. we have 4.81255. Then, dividing by 20 12 ^9.75d 

(nnce 205. =£1,) and annexing the quotient 20 U 81255 

to the £) , we have £1 .240625 ; vj*^ox ^ 

Am. £1 4«. 9|€^.=1.240625£. 

RuLB. — Divide the lowest denomination by as many unUt 
as make a unit of the next higher, and annex the quoiievA 
as a decimal to that higher : then divide as before, and so 
contintu to do, until the decimal is redticed to the restored 
denomination, ' 

EXABIFLES. n 

1. Reduce ^wlc. 6da. 5hr, 30m. 4:6s. to thv denoniiiLatioD 
of a week. 

2. Reduce 2lb. 5oz. 12ptvt. l&gr., to the denuaunation of a 
pound. 

3. Reduce 3 feet 9 inches to the denomination of yarda 

4. Reduce lib. 12dr., avoirdupois, to the denommatioQ of 
pounds. 

5. Reduce 5 leagues 2 furlongs to the denomluatioD of 
leagues. 

6. Reduce 4bu. ^pk^ A:qU Ipt. to the denomination of 
bushels. 

7. Reduce 6oz. 13pwt. 12gr. to the decimal of a pounit 

8. Reduce 15ct^^. 3gr, 2^/5. to the decimal of a ton. 

9. Reduce 5 A, 3R. 21sq. rd. to the denomination of aeiet 

10. Reduce 1 1 pounds to the decimal of a ton. 

11. Reduce 3da. 12^sec, to the decimal of a week. 

12. Reduce lAbu, 3fqt, to the decimal of a chaldron. 

13. Reduce 7m. 7 fur. \r, to the denomintition of mile& 

817. How do you reduce a compound denominate number to * 
dedmaJI 
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ANALYSIS 

218. An analysis of a proposition is an examination of its 
leparate parts, and their connections with each other. 

The solution of a question, by analysis, consists in an exami- 
nation of its elements and of the relations which exist between 
these elements. We determine the elements and the rela- 
tions which exist between them, in each case, by examining 
the nature of the question. 

In analyzing, we reason from a given number to its umt, 
and then from this unit to the required number. 

EXAMPLES. 

1. If 9 bushels of wheat cost 18 dollars, what will 27 
bushelB coBt ? 

Analysis. — One bushel of wheat will cost one ninth as much as 
9 bushels. Since 9 bushels cost 18 dollars, 1 bushel will cost j^ 
of 18 dollars, or 2 dollars ; 27 bushels will cost 27 times as much 
as 1 bushel : that is, 27 times ^ of 18 dollars, or 54 dollars * 
therefore, it 9 bushels of wheat cost 18 dollars, 27 bushels will 
oost 54 dollars. 

OPKRATION. 

2 



*^^xjx?=m; Or. 



*®3 

54 Ans, 



NoTK. — 1. We indicate the operations to be performed, and 
then cancel the equal factors (Art. 141). 

219. Although the currency of the United States is ex- 
prrased in dollars cents and mills, still in most of the States 
the dollar (always valued at 100 cents), is reckoned in shil- 
lings and pence ; thus, 

In the New England States, in Indiana, Illinois, Missouri, Vir- 
ginia, Kentucky, Tennessee, Mississippi and Texas, the dollar is 
leokoned at 6 shillings : In New York, Ohio and Michigan, at 8 
■hillings: In New Jersey, Pennsylvania, Delaware and Mary- 
land, at 7s. 6d: In South Carolina, and Georgia, at 45. Sd, : In 
Canada and Nova Scotia, at 5 shillings. 

218. What is an analysis 1 In what ^oes the solution of a questioD 
W analysis consist 1 How do we determine the elements and thflb 
tidations 1 How do we reason in analyzing 1 
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NoTK.-^Inmanyof the States the retail price of artides ie gireo 
in shillings and pence, and the result, or cost, required in dollm 
and cents. 

2. What will 12 yards of cloth cost, at 6 shillinga a yaid, 
New York currency ? 

ANALTSis.^-Since 1 yard cost 5 shillings 12 yards will cost 12 
times 5 shillings, or 60 shillings : and sa 8 shillings make 1 dollar, 
New York currency, there will be as many dollars as 8 is contain 
ed times in 60=17^. 



OPKRATION. 



6x12—8=17,50; Or, 



It 
5 



3 



lg=y =»7,50. 



$7.50. 



NoTK. — ^The fractional part of a dollar may always be redueed 
to cents and mills by annexing two or three ciphers to the nume- 
rator and dividing by the deno|ninator ; or, which is more conve- 
nient in practice, annex the ciphers to the dividend and continae 
the division. 

3. What will be the cost of 56 bushels of oats at 3«. 3d. a 
bushel, New York currency ? 



13 

91 



OPERATIOM. 

4 




Or, 4 


91 




122,75 Am. 



22,75. 

NoTS. — ^When the pence is an aliquot part of a Bbilling the 
price may be reduced to an improper fraction, which will 1^ the 
multiplier : thus, 35. 3d.=3is.=:^s, Or: the shillings and pence 
may be reduced to pence : thus, 35. 3d.=z39d.^ in which case the 
product will be pence, and must be divided by 96, the number of 
pence in 1 dollar : hence, 

220. Tojind the cost of articles in doUars and cents. 



219. In what is the currency of the States expressed 1 
the currency of the States often reckoned 1 
SJ^. How do you. find the cosi of a commodity. 



In what ii> 
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Multiply the commodity by the price and divide the product 
by the value of a dollar reduced to the same denominational 
unit. 

4. What will 18 yards of eatinet cost at 3s. 9d. a yard, 
Pennsylvania currency 1 



OPKRATION. 



1$ 



19. 



Or. 



n 



4$ 



Ans. 



Note. — ^The above rule will apply to the currency fn any of 
the States. In the last example the multiplier is 3a 9d ^3f& 
rz^s. or 45d. The divisor is 7*. 6d.z=z7^s.z=\fs.=90d 

5. What will 7^/5. of tea cost at 6s, 8d. a potind, Ne^ 
England currency ? 



OPERATION. 






Or, 



26= V =18,333+ 



3. i 


^^U^ 

n^^. 


3 


25 



$8.333+^7M. 



6. What will be the cost of \2^yds. of cotton cloth at 1ft 
6i. a yard, Georgia currency % 

7. What will be the cost in New York currency 1 

8. What will be the cost in New England currency ? 

9. What will be the cost of 75 bushels of potatoes at 3^. 
6i., New York currency ? 

10. What will it cost to build 148 feet of wall at 1*. 8rf. 
per foot, N. Y. currency % 

11. What will a load of wheat, containing 46^ bushels 
oome to at lOs. 8c?. a bushel, N. Y. currency ? 

12. What will 7 yards of Irish linen cost at 3^. 4d a yard 
Penn. currency? 

13. How many pounds of butter at 1^. 4td. a pound must 
be given fi>r 12 gallons of molasses at 2^. 8c?. a ^allovil 
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OPSBATKHt. 



$ 

4 



24/6. 



Or, 



l^ 



12 o 

24/6 



Non.— The same rule applies in the last example as in itt 
prooeding ones, except that the divisor is the price of the articlA 
received in payment, reduced to the same unit as the price of toe 
article bought. 

14. What will be the cort of I2cwt. of sugar at 9d. per ft. 
N. Y. currency ? 

Note.— Reduce the cwts. to lbs. by 
multiplying by 4 and then by 25. Then 
multiply by the price per pound, and 
then divide by the value of a dollar in 
the required currency, reduced to the 

same denomination as the price. 

Ana. $112,50 

15. What -will be the coBt of 9 hogiheads of molasses at Is, 
dd. per quart, N. £. currency ? 

16. How many days work at 7s. ScL a day must be given 
foi 12 bushels of apples at 3s,9d. a bushel ? 

17. Farmer A exchanged 35 bushels of barley, worth 6& 
4(/., with farmer B for rye worth 7 shillings a bushel : how 
many bushels of rye did farmer A receive 1 

18. Bought the following bill of goods of Mr. Meichant: 
what did the whole amount to, N. Y. currency 1 



OPKUTIOX. 




It 




4 


H 


25 




9 


2 


225 



12^ yards of cambric 

8 " ribbon 

21 " caHco 

6 '* alpaca 

4 gallons molasses 

2^ pounds tea 

30 " sugar 



at Is, 4</. per yard. 
«* 2s. 6d. " 



1*. 
5s. 
Zs. 

6s. 



3d. 

ed. 

5d. 
Qd. 
9d. 



per gallon, 
per pound. 



19. If 4 of a yard of cloth cost |3,20, what will f| ^'^ 
yard cost f 

Anjllysis.— Since 5 eighths of a yard of cloth costs $3,20, 1 ei^th 
of a yard ijvaII cost \ of $3,20 ; and 1 yard, or 8 eighths, will coit 
8 times as much, or f of $3,20 > {f of a yard will cost f| as mudi 
as 1 ytud, or |f of | of $3,20=$4«80. 
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ao6 



OPBEATIOX. 



«M0xix?x|j=$4,8O. 



Or, 



H 



$U0 
^ 3 



1,60 



$4,80. 



20. If 3^ pounds of tea cost 3^ dollars, what will 9 pound 

Note. — ^Reduce the mixed numbers to improper fractions, and 
ben apply the same mode of reasoning as in the preceding ex- 
mple. 

21. What will 81 cords of wood cost, if 2| cords cost 7i 
loUars ? 

22. If 6 men can build a boat in 120 days, how long will 
t take 24 men to build it ? 

Analysis. — Since 6 men can build a boat in 120 days, it will 
ake 1 man 6 times 120 days, or 720 days, and 24 men can build 
t in ||f| of the time that 1 man will require to build it, or ^ of 6 
imea 120, which is 30. 

OFERATIOH. 



120 X 6-f-24=30 days. Or, . 



u 



Ans. 



30 days. 



23. li 7 men can dig a ditch in 21 days, how many men 
will be required to dig it in 3 days ? 

24. In what time will 12 horses consume a bin of oats, 
that will last 21 horses 6^ weeks ? 

25. A merchant bought a number of bales of velvet, each 
containing 129^ yards, at the rate of 7 dollars for 5 yards, 
and sold them at the rate of 1 1 tloUars for 7 yards ; and 
gained 200 dollars by the bargain : how many bales were 
there? 

Analysis. — Since he paid 7 dollars for 6 yards, for 1 yard he 
paid 4 of $7 or | of 1 dollar ; and since he received 1 1 dollars for 
7 yards, for 1 yard he received ^ of 1 1 dollars or ^ of 1 dollar. 
He gained on 1 yard the difference between | and i|^=^ of a dol- 
lar. Smce his whole gain was 200 dollars, he had as many yards 
^ the gain on one yard is contained times in his whole gain, or 
u A is contained times in 200. And there were as many bales 
>8 129^, (the niunber of yards in one bale), is contained times in 
tbc whole number oi yards ^^ ; which ^vea ^ Y^^^fts. 
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OPERATION. 

129^==-^4^' number of yarcb in a ba e : 
200-^y«^=5J^, whole number of yardu : i00 ^.^ 
.Ii^M.^^|^=9 bales. ^-^^ 



U 



9bak. 



26. Suppose a number of bales of cloth, each containing 
133^ yards, to be bought at the rate of 12 yards for 11 dol- 
lars, and sold at the rate of 8 yards for 7 dollars, and the 
loss in trade to be $100 : how many bales are there? 

27. If a piece of cloth 9 feet long and 3 feet wide, contain 
3 square yards ; how long must a piece of cloth that is 2| 
feet wide be, to contain the same number of yards 1 

28. A can mow an acre of grass in 4 hours, £ in 6 houn, 
and C in 8 hours. How many days, working 9 hour^ a day, 
would they require to mow 39 acres ? 

Analysis. — Since A can mow an acre in 4 hours, B in 6 hoani 
and C in 8 hours, A can mow \ of an acre, B ^ of an acr^ dm 
C ^ of ail acre in 1 hour. Together they can mow J+i+f=l} 
of an acre in 1 hour. And since they can mow 13 twenty-fourtw 
of an acre in 1 hour, they can mow 1 twenty-fourth of an use 
in ^ of 1 hour; and 1 acre, or f|, in 24 times ^=f| of 1 hoar: 
and to mow 39 acres, they will require 39 times ^3= ^ houi% 
which reduced to days of 9 hours each, gives 8 days. 



8 days. 



OPERATION. 

i+i+i=H hours. 

8 $ l^ 

|x^x|=8days.0r. f_^ 

$ ■' Ans. 

29. A can do a piece of work in 4 days, and B can do the 
same in 6 days ; in what time can they both do the woik if 
they labor together ? 

30. If 6 men can do a piece of work in 10 days, how long 
will it take 5 men to do it ? 

Analysis. — If 6 men can do a piece of work in 10 days, 1 man 
will require 6 times as long, or 60 days to do the same woii 
Five men will require hut one-fifth as long as one man, or 60-H 
mcl2 days. 
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10 X 6-4-6= 12 days. 



Ans. 



6 



12 days. 



31. Three men together can perform a piece of work in 9 
days. A alone can do it in 18 days, B in 27 days ; in what 
time can C do it alone % 

32. A and £ can build a wall on one side of a square 
piece of ground in 3 days ; A and C in 4 days ; B and C in 
6 days : what time will they require, working together, to 
c<»nplete the wall enclosing the square ? 

33. Three men hire a pasture, for which they pay 66 dol- 
lars. The first puts in 2 horses 3 weeks ; the second 6 horses 
for 2^ weeks ; the third 9 horses for \^ weeks : how much 
ought each to pay % 

Analysis. — The pasturage of 2 horses for 3 weeks, would be the 
same as the pasturage of 1 horse 2 times 3 weeks, or 6 weeks : 
that of six horses 2^ weeks, the same as for 1 horse 6 times 2^ 
weeks, or 15 weeks ; and that of 9 horses ll weeks, the same as 
1 horse for 9 times 1^ weeks, or 12 weeks. The three persons had 
an equivalent for the pasturage of 1 horse for 6+15+12=33 weeks ; 
therefore, the first must pay A, the second ^, and the third 
U of 66 dollars. 

OFSRATION. 

3 X2=6; then $66x^=812. Ist. 
2^X6=15; " $66xjf=$30. 2i 

4x9=12; " $66xi|=$24. 3d. 

34. Two persons, A and B, enter into partnership, and gain 
|17S. A puts in 75 dollars for 4 months, and B puts in 100 
dollars for 6 months : what is each one's share of the gain ? 

35. Three men engage to build a house for 580 dollars. 
The first one employed 4 hands, the second 5 hands, and the 
third 7 hands. The first man's hands worked three times as 
many days as the third, and the second man's hands twice as 
maay days as the third man's hands : how much must each 
leoeivel 
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36. If 8 students spend $192 in 6 months, how much idl 
12 students spend in 20 months ? 

Analysis. — Since 8 students spend $192, one student will spend 
) of $192, in 6 months; in 1 month 1 student will spend } of ) 
of $192= $4. Twelve students will spend, in 1 month, 12 times 
as much as 1 student, and in 20 months they will spend 20 timi 
as much as in 1 month. 



OPKRATIOM 



24 



1 ><^^^^T^T=*^^^ 



m 



It 

20 



48 



$960. Ans. 



37. If 6 men can build a wall 80 feet long, 6 feet wide, 
and 4 feet Iiigh» in 15 days, in what time can 18 men build 
one 240 feet long, 8 feet wide, and 6 feet high ? 

Analysis. — Since it takes 6 men 15 days to build a wall, it 
will take 1 man 6 times 15 days, or 90 days, to build the same 
wall. To build a wall 1 foot long, will require X as long as to 
build one 80 feet long ; to build one 1 foot wide^ 4 as long as to 
build one 4 feet wide ) and to build one 1 foot high, \ as long ai 
to build one 6 feet high. 18 men can buUd the same wall in ^ 
of the time that one man can build it : but to build one 240 feet 
long, will take them 240 times as long as to build one 1 foot in 
length; to build one 8 feet wide, 8 times as long as to build one 
1 foot wide, and to build one 6 feet high, 6 times as long as to 
build one 1 foot high. 



OPERATION. 

t 2 
15X» 1 1*1 1 t0 $ *_on 



$0 

1$ 



Ans. 



16 

t0^ 
$ 8 

30 daya 



38. If 96lbs. of bread be sufficient to serve 6 men 12.dayBi 
bow many daye will 07^. eenre 19 men? 
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\9. If a man travel 220 miles in 10 days, travelling 12 
in a day, in how many days will he travel 880 miles, 
irelling 16 hours a day? 

LO. If a family of 12 persons consume a certain quantity 
provisions in 6 days, how long will the same provisions 
t a family of 8 persons 1 

11. If 9 men pay $135 for 5 weeks' board, how much 
St 8 men pay for 4 weeks' board 1 

12. If 10 bushels of wheat are equal to 40 bushels of 
n, and 28 bushels of com to 56 pounds of butter, and 39 
mds of butter to 1 cord of wood ; how much wheat is 12 
is of wood worth ? 

Lnaltbis. — Since 10 bushels of wheat are worth 40 bushels of 
0, 1 bushel of com is worth ^1^ of 10 bushels of wheat, or 
f a bushel ; 28 bushels are worth 28 times ^ of a bushel of 
eat, or 7 bushels : since 28 bushels of corn, or 7 bushels of 
sat are worth 56 pounds of butter, 1 pound of butter is worth 
of 7=^ of a bushel of wheat, and 89 pounds are worth 39 
68 as much as 1 pound, or 39x1=^ bushels of wheat; and 
se 39 pounds of butter, or ^ bushels of wheat are worth 1 cord 
irood, 12 cords are worth 12 times as much, or 12x V=^^l 
heltf. 

OPXRATION. 



1 U I 39 It ^^,, ,2 22 

X2gXYX5iXYXT=^Si^^^« W 
i ^ _ 



n 

39 « 

117=58^51^^. 

4oTB. — ^Always oommenee analyzing from the term which is 
the same name or kind as the required answer. 

13. If 35 women can do as much work as 20 boys, and 
boys can do as much as 7 men : how many women can 
the work of lo men ? 

14. If 36 shillmgs in I^ew York are equal to 27 shillings 
Siassachusetts, and 24 shillings in Massachusetts are equal 
10 shillings in Pennsylvania, and 45 shillings in Pennsyl- 
da are equal to 28 shillings in Georgia ; how many shil- 
^8 in Georgia are equal to 72 shillings in l^evi XvnVil 

14 
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PROMieCUOUS EXAMPLES IN ANALTSU.. 

1. How many sheep at 4 dollars a head must I give &i6 
cow8« worth 12 dollars apiece ? 

2. If 7 yards of cloth cost $49, what will 16 yaids oosfcl 

3. If 36 men can huild a house in 16 days, how long iriQ 
it take 12 men to huild it 1 

4. If 3 pounds of hutter cost 7^ shillings, what wiU 12 
pounds cost ? 

5. If 5|^ hushels of potatoes cost $2f , how much will l^ 
bushels cost ? 

6. How many barrels of apples, worth 12 shillings a banel 
will pay for 16 yards of cloth, worth 9s. 6d, a yard ? 

7. If 31^ gallons of molasses are worth $9f, what are 5} 
gallons worth? 

8. What is the value of 24| bushels of com, at 6i. Id. a 
bushel. New York currency ? 

9. How much rye, at 8s, Zd. per bushel, must be gm 
for 40 gallons of whisky, worth 2s, 9d, a gallon? 

10. If it take 44 yards of carpeting, that is 1^ yards "wide, 
to cover a floor, how many yards of -J yards wide, will it 
take to cover the same floor 1 

11. If a piece of wall paper, 14 yards long and Ij feet 
wide, will co\^er a certain piece of wall, how long must an- 
other piece be, that is 2 feet wide, to cover the same wall? 

12. If 5 men spend $200 in 160 days, how long will $300 
last 12 men at the same rate ? 

13. If 1 acre of land cost J of | of | of $50, what will ^ 
acres cost ? 

14. Three carpenters can finish a house in 2 months ; two 
of them can do it in 2| months : how long wiU it take the 
third to do it alone 1 

16. Three persons bought 2 barrels of flour for 15 doUan. 
The first one ate from them 2 months, the second 3 months 
and the third 7 months : how much should each pay 1 

16. "What quantity of beer wHi serve 4 persons 18} day^ 
if 6 persons drink 7| gallons in 4 days 1 
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17. If 9 persons use 1| pounds of tea in a month, how 
nuch will 10 persons use in a year ? 

18. If ^ of f of a gallon of wine cost f of a dollar, what 
vill 5^ gallons cost 1 

19. How many yards of carpeting, If yards wide, will it 
ake to cover a floor that is 4|- yards wide and 6 and thre^ 
ifihs yards long 1 

20. Three persons bought a hogshead of sugar containing 
LI 3 pounds. The first paid $2^ as often as the second paid 
$3^, and as oflen as the third paid |4 : what was each one's 
hare of the sugar ? 

21. A, with the assistance of B, can build a wall 2 feet 
wde, 3 feet high, and 30 feet long, in 4 days ; but with the 
issistance of 0, they can do it in 3} days : in how many days 
»an C do it alone ? 

22. If two persons engage in a business, where one advances 
1875, and the other $625, and they gain |300, what is each 
me'n share 1 

23. A person purchased ^ of a vessel, and divided it into 5 
)qual shares, and sold each of those shares for $1200 : what 
p^as the value of the whole vessel ? 

24. How many yards of paper, f of a yard wide, will be 
nifficient to paper a room 10 yards square and 3 yards high 1 

25. What will be the cost of 46lbs, of coffee, New Jersey 
currency, if 9lbs, cost 27 shillings ? 

26. "What will be the cost of 3 barrels of sugar, each weigh- 
ing 2cwL at lOd, per pound, Illinois currency? 

27. If 12 men reap 80 acres in 6 days, in how many days 
will 25 men reap 200 acres ? 

28. If 4 men are paid 24 dollajs for 3 days' labor, how 
many men may be employed 16 days for $96 ? 

29. If $25 will supply a family with flour at $7,50 a bar- 
rel for 2^ months, how long would $45 last the same family 
when flour is worth $6,75 pei barrel 1 

30. A wall to be built to the height of 27 feet, was raised 
to the height of 9 feet by 12 men in 6 days : how many men 
must be employed to finish the wall in 4 days at the saioa 
rate of working 1 
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Zl. A. B and C, sent a drorc of hogs to mmrket, of wbiob 
K owned 105. B 75, and C 120. On the way 60 died: 
how many must each lose? 

32. Three men. A. B and C. agree to do a piece of wA, 
ibr which they are to receive $316. A works 8 dayi, lOJ 
kwn a day ; B 9} days, 8 honis a day ; and C, 4 dayS; U 
hooxs a day : what is each one's shaxe ? 

33. If 10 baxrels of apples will pay fiw 6 ooids of wood 
snd 12 coids of wood for 4 tcois of hay, how many haneis of 
apples will pay ibr 9 tons of hay ? 

34. Out of a cistern that is } fnll is drawn 140 gallonB, 
w>M*n it is found to be ^ iiill : how much does it hokl ? 

35. If .7 of a gaikn of wine cost $2,25, what wiU .25 of a 
g^tton cost? 

36. If it take 5.1 yards of clotn, 1.25 yards wide, to mske a 
gentleman's cloak, how mnch smge, 4 y^^ds wide, will be 
tsquiied to line it 1 

37 A and B ha^e the same income. A HL^pea ^ofbiB 
annnally ; but B, bv spendxag fSOO a year man than A, at 
the end of 5 yeaxs fin^ himself $160 in deht : iriiat is di^ 
income! 

3S. A £ither gaxe his yonnger sosi $420^ whkh was | d 
what he gaxe to his elder son ; and 3 tiniea the eldsr sqd'b 
piMtion was ^ the xalne of the &dter*& cscase : what was the 
Talue of the estate ! 

39. Divide $176,40 anftong 3 pexscss, as dsst the finlshall 
hare twice as mnch as the second, and the tihod three tbna 
as ttxnch ss the nzss : what is eadi one^s chaiel 



40. A gectleisan having a poise nfna—j. gnve ^ of it kt 
a span oi bcrses : f ac | ct the lenaxaStt fiv a canis^' 
when ke iniDi that he hid bat tl3Q kft : hw nmeh was ifi 
hi* pcne beft?te any wss taken ont ! 

4U A BKcchant tailar bon^t a xambcr sf pssoes ofdrtk, 
tMich ccntautizti: 2^ yania, at tae xaar af 3 Tuds £ff 4 M 
Ui^ aud Ml them at the rase <zc $ jmt^ ^\Z ^Jkm, ui 
^"ti!^ by UB^ openzaon 9e doCazs : kvw sbuej psBoea dU he i 



SAtlO AITD PBOt*oBnon. 818 



RATIO AND PROPORTION. 

221. Two numbers having xhe same unit, may be corn- 
fared in two ways : 

1st. By considering koto muck one is greater or less than 
tfie other, which is shown by tiieir difference ; and, 

2d, By considering koto many tim^s one is contained in the 
other, which is shown by their quotient. , 

In comparing two numbers, one with the other, by means 
of their difference, the leas is always taken from the greater. 

In comparing two numbers, one with the other, by means 
of their quotient, one of them must be regarded as a standard 
which measures the other, and the quotient which arises by 
diyiding by the standard, is called the ratio. 

222. Every ratio is derived from two numbers : the first 
is called the antecedent^ and the second the eonsequejit : each 
is called a term, and the two, taken together, are called a 
oeujylet The antecedent will be regarded as the standard. 

If the numbers 3 and 12 be compared by their difference, 
the result of the comparison will be 9 ; for, 12 exceeds 3 by 9. 
If they are compared by means of their quotient, the result 
will be 4 ; for, 3 is contained in 12, 4 times : that is, 
3 measuring 12, gives 4. 

223. The ratio of one number to another is expressed in 
two ways : 

1^/. By a colon ; thus, 3:12; and is read, 3 is to 12 ; or, 
3 measuring 12. 

12 
2d, In B, fractional form, as -^ ; or, 3 measuring 12. 

u 

-~ ■ ... . . 

*S21. In how many ways may two numbers, having the same onst, be 
compared with each other 1 If you compare by their difference, how do 
yoa find it 1 If you compare by the quotient, how do you reganl one oi 
the numbers 1 What is the ratio t 

222. From how many terms is a ratio derived 1 What is the first 
Urm called 1 What is the second called 1 Wldch \» X)ti« «NAXk^Ta\\ 

«2a. Jlaw msf the mtio oftwn uuxubeis be euvt«»»«^^ ^^»* '^'^^ 
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224. If two couplets h&vfe the Bame ratio, their tenns an 
Baid to be proportioiial : theVcouplets 

3 : 12 \and 1 : 4 

have the game ratio 4 ; henc\o, the terms are proportional, 
and are written, 

3 : 12 ^ : 1 : 4 

by simply placing a double colon betytrecn the couplets. The 
terms are read 

3 is to 12 as 1 is to 4, 

and taken together, they are called a proportion : hence, 

A proportion is a comparison of the terms of two equal 
ratios.* 

224. If two couplets have the same ratio, what is said of the tenns! 
How are they written 1 How read 1 What is a proportion ? 

* Some authors, of high authority, make the consequent the stand- 
ard and divide the antec^ent by it to detennine the ratio of the couplet 

The ratio 3 : 12 is the same as that of 1:4 by both methods ; 
for, if the antecedent be made the standard, the ratio is 4 ; if the conse* 
quent be made the standard, the ratio is one-fourth. The question is, 
which method should be adopted 1 

The unit 1 is the number from which all other numbers are derioedj 
and by which they are measured. 

The question is, how do we most readily apprehend and express the 
relation between 1 and 4 1 Ask a child, and he will answer, ** the dif- 
ference is 3.*' But when you ask him, " how many l*s are there in 
41" he will answer, " 4," using 1 as the standard. 

Thus, we begin to teach by using the standard 1 : that is, by dividing 
4by 1. 

Now, the relation between 3 and 12 is the same as that between 1 
and 4 ; if then, we divide 4 by 1, we must also divide 12 by 3. Do we, 
indeed, clearly apprehend the ratio of ^to 12, until we have referred to 
1 as a standard ? Is the mind satisfied until it has clearly perceived that 
the ratio of 3 to 12 is the same as that of 1 to 4 ? 

In the Rule of Three we always k>ok for the result in the 4th tenn- 
Now. if we wish to find the ratio of 3 to IS, by referring to 1 as a stand- 
tfd, we have 

3 : 12 : : 1 : ratio, 
which brings the result hi the right place. 

But if we define ratio to be the antecedent divided by the cooseqaent, 
we should have 

3 : 12 : : ratio ; 1, 
"^rtUcb would britig tiie ratio, or required tiutidber, Vu vhe 8d ^laos. 
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What are the ratios of the proportions, 
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3 


9 


: 12 


36? 


2 


10 


: 12 


60? 


4 


2 


I 8 


4? 


9 


1 


: I 90 


• 10 1 



225. The 1st and 4th term^of a proportion are called Ihe 
extremes : the 2d and 3d terms, the means. Thus, in the pro. 
portion, 

3 : 12 ; . 6 : 24 
3 and 24 are the extremes ^ and 12 and 6 the means: 

Since (Art 224), ^'=^» 

we shall have, by reducing to a conunon denominator, 

12x624x3 

3x6"~ 6x3' 

But since the fractions are equal, and have the same deno- 
minators, their numerators must be equal, viz ; 

12x6=24x3; that is. 

In any proportion, the product of the extremes is eqttal to 
ike product of the means. 

Thus, in the proportions, 

1 : 6 : : 2 : 12; we have 1x12= 6x2; 
4 : 12 : : 8 : 24; " " 4x24=12x8. 

226. Since, in any proportion, the product of the extremes 
is equal to the product of the means, it follows that. 



In all cases, the numericoL value of a quantity is the number of 1 
which that quantity contains an assumed standard, called its uitt^ o/ 

If we would find that numerical value, in its right place, we must 

standard : quantity : : 1 : numerical value : 
bot if we take the other method, we have 

quantity : standard : numerical value : L 
which brings the numerical value in the wrong plao%. 
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Ist If the product of\tke means be divided by one of (hi 
extremes, the quotient will iPe the other extreme. 

Thus, in the proportion 

3 : 12 : : 6 : 24, Ve have 3x24=12x6; 

Shen, if 72, the product of 1flie means, be divided by one of 
thd extremes, 3, the quotient .wilj be the other extreme, 24: 
jr, if the product be divided by 24, the quotient will be 3. 

2d. Jf the product of the e,c,treme8 he divided by either cf 
the means, the quotient will be the other m^an. 

Thus, if 3 X 24 = 12 X 6=72 be divided by 12, the quotient 
will be 6 ; or if it be divided by 6, the quotient will he 12. 

XXABIFLES. 

1. The first three terms of a proportion aie 3, 9 and 12: 
what is the fourth term ? 

2. The first three terms of a proportion are 4, 16 and 15 : 
what is the 4th term? 

3. The first, second, and fourth terms of a proportion are 
6, 12 and 24 : what is the third term ? 

4. The second, third, and fourth terms of a proportion are 
9, 6 and 24 : what is the first term ? 

5. The first, second and fourth terms are 9, 18 aiid 482 
what is the third term? 

227. Simple and Compound Ratio, 

The ratio of two single numbers is called a Simple JRatiOi 
and the proportion which arises from the equality of two fsasb 
ratios, a Simple Proportion, 

326. Which are the extremes of a proportion 1 Which the meanfl 
What is the product of the extremes equal to 1 

226. If the product of the means be divided by one of the exticmeii 
whai will the quotient be 1 If the product of the means oe divided by 
either extreme, what will the quotient be 1 

227. \\liat is a smiple ratio ] \^'hat is the proportion called which 
iMimes from the equality of two simple ratios 1 What i« a campoOD^ 

tJo t Whjut U « A<uiip<Mmd propi^riVua t 
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the tefms of one ratio be multiplied by the tenns of an^ 
r, antecedent by antecedent and consequent by eonse- 
t, the ratio of the products is called a Compound Batio, 
\, if the two ratios 

3 : 6 and 4 : 12 
Lultiplied together, we shall have the compound ratio 

3x4 : 6x12, or 12 : 72; 
rhich the ratio is equal to the product of the simple 

B. 

proportion formed from the equality of two compound 
8, or from the equality of a compound ratio and a simple 
, is called a Compound Proportion. 

228. What part one number is of another. 

hen the standard, or antecedent, is greater than the 
ber which it measures, the ratio is a proper fraction, 
is such a part of 1, as the number measured is of the 
lard. 

What part of 12 is 3 ? that is, what part of the stand- 
L2, is 3 ? 

12 : 3 : : 1 : i; 

is, the number measured is one-fourth of the standard. 

7. 3 is what part of 12 1 

8. 5 is what part of 20 ? 

9. 8 is what part of 56? 

10. 9 is what part of 8? 

11. 12 is what part of 132 I 

»Ti. — ^The standard is generally preceded by the word of, and 
mparing numbers, may be named second, as in examples 7, 
, 10 and 11, but it must always be used as a divisor, and 
id be placed first in the statement. 

\. When the standard is greater than the consequent, hew may 
itio be compared 1 What part is 3 ol' 11 6 of 11 \\liat ipart \« 
n 12 of 3 » O'ofSt 



^at part of 9 is 2 ? 
Oiatpartof 16 is 41 
^at part of 100 is 201 
^at part of 300 is 200 ? 
^at part of 36 is 1441 
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SINGLE BULB OF THBEK 

229. The Single Role of Three is an application of tiJM 

principle of simple ratios. Three numbers are always givea 

and a fourth required. The ratio between two of the fffm 

numbers is the same as that between the third and the requind 

mnber. 



1. If 3 yards of doth cost $12, what will 6 yards oort aft tlM 
same rate? 

NoTB. — ^We shall denote the required term of the propordoB bj 
the letter x. 



STATXlfKBT. 

yd. yd. $ 
3 : 6 : : 13 



'2 



AvALTSis. — ^The condition, ^^at the same 
rate,'' requires that the quantity 8 yards 
must have the same ratio to the quantity 6 
Yards, as $12, the cost of 3 yards, to x dol- 
lars, the cost of 12 yards. 

Since the product of the two extremes is 
equal to the product of the two means, (Art. 
S26), 8x(r = 6xl2; and if 8xa; = 6xl2, as 
must be equal to this product divided by 3 : 
that is, 

^lie 4th term is equal to the product of the tecond and thki 
iemis divided by the first. 

2. If 66 dollars will buy 14 yards of broadcloth, how minj 
jards, at the same rate, can be bought for 84 dollars f 



OFXRATIOF. 

>|12. 



An». a;=|24. 



Analysis. — ^Fifty-six dollars, (being 
the cost of 14 yards of cloth), has the 
same ratio to $84, as 14 yards has to the 
number of yards which $84 will buy. 

Note. — When the vertical line is used, 
the required term, (which is denoted by 
0), is written on tlie left. 



STATKMXHT. 

t % yd. 
56 : 84 : : 14 

OPBBATIOF. 



H 



u 



21 



fl;=21 



129. What U the Single Rule of Three ff How many numben an 
(Wen I How mauy required? What ratio exists between two of tht 
pyeu numbers I 
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{80t Hence, we have the following 

EluLB L Write the number which is of the same kind with 
answer for the third term^ the numher named in connection 
h it for the first term, and the remaining number for the 
ynd term. 

[L Multiply/ the second and third term^ iogetli^r, and divid 
product by the first term : Or, 
Multiply the third term by the ratio of the first and second.^ 

Notes. — 1. If the first and second terms have different units, 
By must be reduced to the same unit. 

2. If the third term is a compound denominate number, it must 
reduced to its smallest unit. 

3. The preparation of the terms, and writing them in their pro- 
r places, is called the statemtnt. 

EXAMPLES. 

1. If I can walk 84 miles in 3 days, how far can I walk in 
days? 

2. If 4 hats cost $12, what will be the cost of 55 hats at 
e same rate ? 

3. If 40 yards of cloth cost $170, what will 325 yards cost 
the same rate ? 

4. If 240 sheep produce 660 pounds of wool, how many 
unds will be obtained from 1200 sheep ? 

5. If 2 gallons of molasses cost 65 cents, what will 3 hogs- 
ftdscost? 

6. If a man travels at the rate of 210 miles in 6 days, how 
: will he travel in a year, supposing him not to travel on 
ndays ? 

7. If 4 yards of cloth cost $13, what will be the cost of 3 
ices, each containing 25 yards ? 

8. If 48 yards of cloth cost $67,25, what will 144 yawh 
It at the same rate ? 

9« If 3 common steps, or paces, are equal to 2 yardd, how 
any yards are there in 160 paces % 

10. If 750 men require 22500 rations of bread for a month, 
w many rations will a garrison of 1200 men require % 

135. Give the role for the Btatement. GWe the rule for finding the 
trtbterm. 
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11. A ciBtem conUining 200 galkms is filled by a pqie 
which dischaxges 3 gallons in 5 miniites ; but the cistoni )m 
a leak which empties at the rate of 1 gallon in 5 minutesi 
If the water begins to run in when the cistern is empty, how 
long will it run before filling the cistern ? 

12. If 14^ yards of cloth cost $ld^ how mneh will 19] 
yards cost 1 

NoTi.— First make the !l!i'^™*"# 

statement; then change the y»' yd, $ $ 

mixed numbers to im- 14} : Id} : : Id} : z 



proper fractions, after 



which arrange the terms, $ 

and cancel equal factors 14} 1 19} ^ ojt^ 
according to previous in- z | 191- • $ 



struction. 



5w^ 



2 |53=$26i 

13. If I of a yard of cloth cost } of a dollar, what will 
2} yards cost ? 

14. If ^ of a ship cost £273 2s. 6cL, what will ^ of hei 
costi 

15. If 1^1 bushels of wheat cost |2|, how much will 60 
bushels cost ? 

16. If 4} yards of cloth cost $9,75, what will 13} yaidi 
cost? 

17. If a post 8 feet high cast a shadow 12 feet in length, 
what must be the height of a tree that casts a shadow 122 
feet in length, at the same time of day ? 

18. If 7cwt. Iqr. of sugar cost $64,96, what will be the 
cost of ^wt 2qr, 1 

19. A merchant failing in trade, pays 66 cents for efeiy 1 
dollar which he owes: he owes A $2750, and B $1975: I 
how much does he pay each ? / « 

20. If 6 sheep cost $15, and a lamb costs one-thiid ol ^ 
much as a sheep, what will 27 lambs cost ? I 

21. If 2lb8. of beef cost } of a dollar, what will 30/»ft| F 
costi • I 

22. K 4} gallons of molasses cost $2}, how much ii it pa ! F» 
quart? ja 

23. A man receives | of his income, and finds it equal t^< 
#3724,16 : how muc\k \e \i» ^\x\i\ft mcouie 1 ^ 
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24. If 4 barrels of flour cost $34|, how much can be 
bought for $1751 ? 

25. H 2 gallons of molasses cost 65 cents, what will 3 , 
hogsheads cost ? 

26. What is the cost of 6 bushels of coal at the rate of 
£1 Us. 6d, a chaldron ? 

27. What quantity of com can I buy for 90 guineas, at the 
rate of 6 shillings a bushel ? 

28. A merchant failing in trade owes $3500, and his 
efiects are sold for $2100 : how much does B. receive, to 
whom he owes $420 1 

29. If 3 yards of broadcloth cost as much as 4 yards of 
cassimere, how much cassimere can be bought fi)r 18 yards 
of broadcloth? 

30. If 7 hats cost as much as 25 pair of gloves, worth 84 
cents a pair, how many hats can be purchased for $216 ? 

31. How many barrels of apples can be bought for $1 14,33, 
if 7 barrels cost $21,631 

32. If 27 pounds of butter will buy 45 pounds of sugar, 
how much butter will buy 36 pounds of sugar 1 

33. If 42^ tons of coal cost $206,21, what will be the cost 
of 2^ tons? 

34. If 40 gallons run into a cistern, holding 700 gallons, in 
an hour, and 15 run out, in what time will it be filled 1 

36. A piece of land of a certain length and 12^ rods in 
width, contains 1^ acres, how much would there be m^ a piece 
of the same lenglli 26} rods wide 1 

36. If 13 men can be boarded 1 week for $39,585, what 
will it cost to board 3 men and 6 women the same time, the 
W(Hnen being boarded at half price 1 

37. What will 75 bushels of wheat cost, if 4 bushels 3 
pocks cost $10,6871 

38. What will be the cost, in United States money, of 334 
yards 3qrs. of cloth, at 5f. Ad. New York currency, for 2 
yards? 

39. At $1,12^ a square foot, what will it cost to pave a 
flooi 18 feet long and 12/i;. Gin. widel 



2S2 0AU8U AND KFWEOX. 

CAUSE AND EFFECT. 

231 • Whatever produces effhetSj as men at work, ammab 
eating, time, goods purchased or sold, money lent, and the 
like, may be regarded as catises. 

Causes are of two kinds, simple and compound. 

A simple cause has but a single element, as men at work, 
portion of time, goods purchased or sold, and the like. 

A compound cause is made up of two or more simple ele- 
ments, such as men at work taken in connection with time, and 
the like. 

232t The results of causes, as work done, proviaions con- 
sumed, money paid, cost of goods, and the like, may be re- 
garded as effects, A simple effect is one which has bat a 
single element ; a compound effect is one which arisea from 
the multiplication of two or more elements. 

233* Causes which are of the same kind, that is, which can 
be reduced to the same unit, may be compared with each 
other ; and effects which are of the same kmd may likewise 
be compared with each other. From the nature of causes an4 
effects, we know that 

1st Cause : 2d Cause j : 1st Effect : 2d Effect; 
and, 1st Effect : 2d Effect : : 1st Cause : 2d Cause. 

234 1 Simple causes and simple effects give rise to simple 
ratios. Compound causes or compound effects give rise to 
compound ratios. 



Non.— PrafeaMyr H. N. Bobinson, antbor of a eompleto oonne of i ^ 

Ant made a ptaetical application of the terma ** Orase and EffBcfc," in tiio deTelo|iaMBk 
«f pnqmrtion, aB pablialied in his arithmetie. By hia permiaaioo, I have vmi tiM 
•ame tenna, bat have aomewhat Tailed the meOiod and rale. 

SSI. What are causes f How many kinds of causes are there} 
What is a simple cause ff What is a compound cause t 

SSi. What are effects ? What is a simple effect t What is a em- 
pound effiBctff 

2S8. What causes are of the same kind I What causes may he toot 
pared with each other.! What do we infer from the nature of eaniei 
*nd effects! 

i84k What ^ve rise to simple ratios! 
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DOUBLE RULE OF THREE. 

236. The Double Rule of Three is an application of the 
piinciples of compound proportion. It embraces all that claas 
of questions in which the causes are compound, or in which 
the efiects are compound ; and is divided into two parte : 

Ist, When the compound causes produce the same efiects ; 
2d. When the compound causes produce difierent efiects. 

237. When the compound cattses prodrtce the' same effects. 

1. If 6 men can dig a ditch in 40 days, what time wiU 30 
men require to dig the same ? 

Analysis. — ^The first cause 
is compounded of 6 men, and 
40 days, the time required to 
do the work, and is equal to 
what 1 man would do in 
6X40=240 days. 

The second cause is com- 
pounded of 30 men and the 
number of days necessary to 
do the same work, viz : 

But since the effects are the ^^ 

same, viz : the work done, the causes must he equal ; hence, the 
products of the elements of the causes are equal. Therefore, in the 
solution of all like examples. 

Write the cause containing the unknown element on the left 
of the vertical line for a divisor^ and the other cause on &e 
right for a diindend. 

Note.— This class of questions has generally been arranged 
under the head of ^' Rule of Three Inverse." 

EXAMPLES. 

1. A certain work can be done in 12 days, by working 4 
houxB a day : how many days would it require the same 
number of men to do the same work, if they worked 6 houn 
aday< _«_«^ 

236. What is the double Rule of Three 1 What class of questtoni 
does it embrace 1 Into how many parts is it divided 1 What are they 1 

237. What is the rule when the effects ate e<^al\ XItAjw. '^rfssssx ts5^ 
has thia clasB ofcatea been arranged'^ 



men. 
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dags, days. 
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2. A pasture of a certain extent supplies 30 horses iinr 18 
days : how long will the same pasture supply 20 horses? 

3. If a certain quantity of food will sahsist a fiuaaily of 12 
persons 49 days, how long will the same Ibod Babflist a fiumly 
of 8 persons ? 

4. If 30 barrels of flour will subsist 100 men £zr 40 day% 
how long will it subsist 25 men ? 

5. If 90 bushels of oats will feed 40 horses £>r six daji, 
how many horses would ccmsume the same in 12 days I 

6. If a man perform a journey of 221 days, when the days 
are 12 hours long, how many d!ays will it take him to per- 
form the same joumey when the days are 15 homs longi 

7. If a person drinks ^0 bottles of wine per month when it 
costs 28. per bottle, how much must he diink without increafl- 
ing the expense when it costs 28, 6dL per botUel 

8. If 9 men in 18 days will cut 150 acres of grass, how 
many men will cut the same in 27 days ? 

9. If a garrison of 536 men ha^e pnmsians £>r 326 dayi, 
how long will those provisions last if the gaixiBcn be increased 
to 1304 men? 

10. A pasture of a certain extent haidng supplied a body 
of horse, consisting of 3000, with ferage &r 18 days : how 
many days would the same pasture have supplied a body of 
2000 horse ? 

11. What length must be cut off firom a board that is 9 
inches wide, to make a square foot, that is, as much as is 
contained in 12 inches in length and 12 in breadth? 

12. If a certain sum of money wiU buy 40 bushels of oats 
at 45 cents a bushel, how many bushels of barley will the 
same money buy at 72 cents a bushel ? 

13. If 30 barrels of flour wiU support 100 men fe 40 
daysi how long would it subsist 400 men ? 

14* The governor of a besieged place has provisions for 54 
days, at the rate of 2lb, of bread per day, but is desiioas of 
JMrolMyii^r tho siege to SO days in expectation of sacoor : what 

^ M the ration oTWad^ 
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WTiefi the Compound Catcses prodicce different 
Effects. 

In this class of questions, either a cause, or a single ele- 
ment of a cause may be required ; or an efiect, or a single 
element of an efiect may be required. 

1. If a family of 6 persons expend $800 in 8 months, hoiv 
much will serve a family of 15 persons for 20 months ? 



Anixtsis. — In this example the second 
effect is required ; and the statement may be 
read thus : If 6 persons in 8 months expend 
$300, 15 persons in 20 months will expend 
how many (or x) dollars ? 






OPXEATION. 



15 
^0 



2^ 



a;=zl875 Jau. 



STATEMENT. 



1st Cause : 2d Cause 

6J . 15) 
8 J • 20 J 



Or, 6x8 



15x20 



: 1st Effect : 2d fiffect 
: $300 : x; 
: 300 : x. 



2. If 16 men, in 12 days, build 18 feet of wali^ Low v 
men m^st be employed to build 72 feet in 8 days '] 

Analysis. — In this example an element of 
the second cause is required, viz : the number 
of men. The question may be read thus: 
If 16 men, in 12 days, build 18 feet of wall, 
bow many (or x) men, in 8 days, will build 
72 feet of wall ? x= 96 mea 



• $ 

X 



OFXaATIOV. 

12 



16 
12 



!- s! 



Or, 16x12 



STATEMENT. 
: 18 
a;x8 : : 18 



72; 
72. 



3. If 32 men build a wall 36 feet long, 8 feet high, an^ 
4 feet thick, in 4 days, working 12 hours a day ; how loDf 
a wall, that is 6 feet high, and 3 feet thick can 48 men build 
in 36 days, working 9 hours a day ? 

838. When the compound causes produce different effects, what wiD 
ilways be required 1 
16 



.826 
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Amaltsu. — ^In this example an element of the 
second effect is required, viz : the length of the 
waU, and the question may he read thus : If 
32 men, in 4 days, working 12 hours a day, 
ean huild a wall 36 feet long, 8 feet high, and 
4 feet thick, 48 men in 36 days, working 9 
hoars a day, can huild a wUl how many (or x) 
feet long, 6 feet high, and 3 feet thick? 



OPBR1TIOV« 



It 
It 



4$ 
36 

$ 
4 



8TATKMnrr. 



12' 



) 48 ) 36 ) 

I ■■ n\ ■■■■ i\ 



^=648ibet 



X 
6 
3 



Or, 32x4x12 : 48x36x9 : : 36x8x4 : «x6x8. 
239. Hence, we have the following 

EuLE. — I. Arrange the terms in the statement so that the 
causes shall compose one couplet^ and the effects the other^ 
putting X in the place of the required element : 

II. Then if x faU in one of the extremes^ make the 
prodttct of the means a dividend^ and the pradvct of the 
extremes a divisor; but if TifaU in one of the m^ans^ make 
the product of the extremes a dividend^ and the product of 
the means a divisor, 

EXAMPLES. 

1. If I pay $24 for the transportation of 96 barrels of floor 
200 miles, what must I pay for the transportation of 480 bar- 
rels 75 miles ? 

2. If 12 ounces of wool be sufficient to make 1^ yards of 
cloth 6 quarters wide, what number of pounds will be required 
to make 450 yards of flannel 4 quarters wide 1 

3. What will be the wages of 9 men for 11 days, if the 
Wages of 6 men for 14 days be $84 ? 

4. How long would 406 bushels of oats last 7 horses, li IM 
bushels serve 14 horses 44 daysl 

6. If a man travel 217 miles in 7 days, travelling 6 houfl 
a day, how far would he travel in 9 days if he travelled H 
hours a day ? 

iiHd What is the rule foi finding the unknown p&rl 1 
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6. If 27 men can mow 20 acres of gra^ in 5f days, work- 
ing 3f hours a day, how many acres can 10 men mow in 4^ 
days, by working 8^ hours a dayl 

7. How long will it take 6 men to earn $11250, if 25 men 
can earn $6250 in 2 years ? 

8. If 15 weavers, by working 10 hours a day for 10 days, 
can make 250 yards of cloth, how many must work 9 houifl 
a day for 15 days to make 607^ yards 1 

9. A regiment of 100 men drank 20 dollars' worth of wine 
at 30 cents a bottle : how many men, drinking at the same 
rate, will require 12 dollars' worth at 25 cents a bottle 1 

10. If a footman travel 341 miles in 7J^ days, travelling 
121 hours each day, in how many days, travelling 10^ hours 
a day, will he travel 1 55 miles 1 

11. If 25 persons consume 300 bushels of com in 1 year, 
how much will 139 persons consume in 8 months, at the 
same rate? 

12. How much hay will 32 horses eat in 120 days, if 96 
horses eat 3f tons in 7^ weeks 1 

13. If $2,45 will pay for painting a surface 21 feet long 
and 13^ feet wide, what length of surface that is 10|^ feet 
wide, can be painted for $31,72 ? 

14. How many pounds of thread will it require to make 
60 yards of 3 quarters wide, if 7 poimds make 14 yards 
6 quarters wide 1 

15. If 500 copies of a book, containing 210 pages, require 
12 reams of paper, how much paper will be required to print 
1200 copies of a book of 280 pages ? 

16. If a cistern 17 J feet long, lOJ'feet wide, and 13 feet 
deep, hold 546 barrels of water, how many barrels will a 
cistern 12 feet long, 10 feet wide, and 7 feet deep, contain? 

17. A contractor agreed to build 24 miles of railroad in 8 
months, and for this purpose employe^ 150 men. At the 
end of 5 months but 10 miles of the road were built : liow 
many more men must be employed to finish the road in the 
time agreed upon ? 

18. If 336 men, in 5 days of 10 hours each, can dig a trench 
of 5 degrees of hardness, 70 yards long 3 wide and 2 deep : 
xnrhat length of trench of 6 degrees of hardness, 5 yards wide 
and 3 yards deep, may be dug by 240 men in 9 davs of 12 
hours each 1 
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PARTNERSHIP. 

240. Partmershif is the joining together of two or mon 
persons in trade, with an agreement to share the promts a 
losses. 

Partners are those who are united together in carryisg 
an business. 

Capital, is the amount of money or property employed : 
DiviDENi) is the gain or profit : 
Loss is the opposite of profit : 

241. The Capital or Stock is the cause of the entile profit I 
Each man's capital is the cause of his profit : 

The entire profit or loss is the effect of ihe whole capital : 
Each man's profit or loss is the effect of his capital : henoe^ 
Whole Stock : Each man's Stock 
: : Whole profit or loss : Each man's profit or loss. 

EXAMPLES. 

1. A and B buy certain goods amounting to 160 dollars, of 
which A pays 90 dollars and £, 70 ; they gain 32 dollan by 
the purchase : what is each one's share 1 



OPERATION. 



$ 



160 : 90 : : 32 : A's share ; or, 



160 : 70 : : 32 : B's share ; or, 



m 



** 18 



«=$18. 



m 

X 






a;=$14. 



240. What is a partnership 1 What are partners \ What is ctpital 
01 stock \ A\Tiat is dividend ? What is loss 1 

341. What is the cause of the profit 1 What is the cause of each 
man's profit 1 What is the effect of the whole capital \ What is the 
effect of each man's capital 1 What proportion exists between caueef 
tiuii their eifecta "* What is Ihe rule \ 
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Hence, the following 

RuL£. — As the whole &iock is to each man's share, so is the 
whole gain or loss to each man's share of the gain or loss. 

EXAMPLES. 

1. A and 6 have a joint stock of $2100, of which A owns 
11800 and 6 $300 ; they gain in a year $1000 : what is 
each one's share of the profits % 

2. A, B and C fit out a ship for Liverpool. A contributes 
13200, B $5000, and C $4600 ; the prpfits of the voyage 
amount to $1905 : what is the portion of each ? 

3. Mr. Wilson agrees to put in 5 dollars as often as Mr. 
Jones puts in 7 ; after raising their capital in this way, they 
trade for 1 year and find their profits to be $3600 : what is 
the share of each ? 

4. A, B and C make up a capital of $20,000 ; B and C 
each contribute twice as much as A ; but A is to receive one- 
third of the profits for extra services ; at the end of the year 
they have gained $4000 : what is each to receive 1 

6. A, B and C agree to build a railroad and contribute 
$18000 of capital, of which B pays 2 dollai8,and C, 3 dollars 
as oft;en as A pays 1 dollar ; they lose $2400 by the opera- 
tion : what is the loss of each 1 

COMPOUND PARTNERSHIP. 
242. When the causes of^profit or loss are compound. 

When the partners employ their capital for different periods 
of time, each cause of profit or loss is compound, being made 
up of the two elements of capital and time. The product of 
these elements, in each particular case, will be the cause of 
each man's gain or loss ; and their sum will be the cause of 
the entire gain or loss : hence, to find each share. 

Multiply each man^s stock by the time he continued it in 
trade ; then say, as the sum of the products is to each pro duct ^ 
90 is tljC whole' gain or loss to ea>ch man*s share of the gain or 
loss, 

842. When is the cause of profit or lose compoand 1 What are the 
deuieuts of the compound cause 1 What is l\ie ivAe Vu VVva t»3&^\ 
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EXAMPLES. 

1. A and B entered into partnership. A put in $840 bi 4 
months, and B, $650 for 6 months ; they gamed $363 :^wha^ 
is each one's share ? 

OPERATION. 

A. $840x4=3360 



B. 650x6= 3900 
7260 



( 3360 : : «fio . J $168 A's. 
I 3900 : i"^^"^ ' I $196 B's. 



2. A puts in trade $550 for 7 months and B puts in $1626 
for 8 months ; they make a profit of $337 : what is the 
share of each ? 

3. A and B hire a pasture, for which they agree to pay 
$92,50. A pastures 12 horses for 9 weeks and B 11 horKfl 
for 7 weeks : what portion must each pay f 

4. Four traders form a company. A puts in $400 fiflr 5 
months ; B $600 for 7 months ; C $960 for 8 months ; D 
$1200 for 9 months. In the course of trade they lost $750 : 
how much falls to the share of each ? 

5. A, B and C contrihute to a capital of $15000 in the 
following manner : every time A puts in 3 dollars B puts in 
$5 and C, $7. A's capital remains in trade 1 year ; B's 1} 
years ; and C's 2^ years ; at the end of the time there is a 
profit of $15000 : what is the share of each? 

6. A commenced business January 1st, with a capital of 
$3400. April 1st, he took B into partnership, with a capital 
of $2600 ; at the expiration of ^e year Uiey had gained 
$750 : what is each one's share of the gain ? . 

7. James Fuller, John Brown and William Dexter foimed 
a partnership, under the firm of Fuller, Brown & Co.» with a 
capital of $20000 ; of which Fuller fiimished $6000, Brown 
$5000, and Dexter $9000. At the expiration of 4 months, 
Fuller furnished $2000 more ; at the expiration of 6 monthii 
Brown fiimished $2500 more ; and at the end of a year Dei- 
ter withdrew $2000. At the expiration of one year and a 
half, they foimd their profits amounted to $5400 : what wal 
each partner's share ? 
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PERCENTAGE. 

243. Percentage is an allowance made by the hundred. 

The base of percentage, is the number on which the per- 
centage is reckoned. 

Per cent means by the hundred : thus, 1 per cent meam 

1 for every hundred ; 2 per cent, 2 for every hundred ; 3 per 
cent, 3 for every hundred, &c. The allowances, 1 per cent, 

2 per cent, 3 per cent, &c., are called rateSy and may be 
expressed decimally, as in the following 

TABLE. 



1 per cent is 


.01 


7 per cent is 


.07 


3 per cent is 


.03 


8 per cent is 


.08 


4 per cent is 


.04 


15 per cent is 


.16 


6 per cent is 


.06 


68 per cent is 


.68 


6 per cent is 


.06 


99 per cent is 


.99 



ALSO, 

100 per cent is 1. : for, fg^ is equal to 1. 
160 per cent is 1.60 : for, ^^ is equal to 1.60 
130 per cent is 1.30 : for, ^ is equal to 1.30 
200 per cent is 2. : for, f^ is equal to 2.00 
^ per cent is .005 : for, tJ^-t-S is equal to .006 
3J per cent is .035 : for, 3i=.03+.006=.036 
6f per cent is .0576 : for, 6J=.05+.075=.076 

EXAMPLES. 

Write, decimally, 8^ per cent ; 9 per cent ; 6f per cent | 
66} per cent ; 205 per cent ; 327 per cent 

244. To find the percentage of any number. 

1. What is the percentage of $320, the rate being 6 pel 
cent? 

1M3. What i« per centase 1 What U the baie ? What doei por oent 
mean 1 What do you underitand by 3 per cent 1 What is the rate, oi 
rate per cent 1 

S44. How do you find the percentage of any number 1 
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Analtsis.— The rate being 5 per cent, is es- opseatiom. 
pressed decimally by .05. We are then to take 320 

05 of the base (which is S3 20) ; this we do by .05 

multiplying $320 by .05. iTfiOO AnL 

Hence, to find the percentage of a number, vio,vw jvn. 

Multiply Vie number by the rate expressed decimally^ a% 
he product will be the percentage, 

EXAMPLES. 

1 , What is the percentage of $657, the rate being 4} pet 
cent ? 

OPSRATION. 

Note. — ^When the rate cannot be 657 

reduced to an exact decimal, it is most .041. 

convenient to multiply by the fraction, "oTqZ-i * 

and lh«n by that part of the rate which ofooZf ^' ^ 
is expressed in exact decimals. 26 2o — 4 p er cent 

$28,47=4^ perc^t 

Find the percentage of the following numbers : 



1. 2J per cent of 650 doUars. 

2. 3 per cent of 650 yards. 

3. 4^ per cent of 87 5cwt. 

4. 6J per cent of $37,50. 

5. 5| per cent of 2704 miles. 

6. J per cent of 1000 oxen. 

7. 2| per cent of $376. 

8. 2^^ per cent of 860 sheep. 

9. 5f per cent of $327,33. 



10. 66| per cent of 420 oows. 

11. 105 per cent of 850 ton& 

12. 116percentof875/&. 

13. 241 per cent of $875,U 

14. 37^ per cent of $200. 

15. 33^percentof$687,24» 

16. 87J per cent of $400. 

17. 62^ per cent of $600. 

18. 308 per cent of $225,40. 



19. A has $852 deposited in the bank, and wishes to draw 
out 5 per cent of it : how much must he draw for 1 

20. A merchant has 1200 barrels of flour : he shipped 
64 pel cent of it and sold the remainder : how much did h» 

B?ll? 

21. A merchant bought 1200 hogsheads of molasses. On 
getting it into his store, he found it short 3 J per cent : how 
many hogsheads were wanting ? 

22. What is the difierence between 5J per cent of $800 
id 6 J per cent of $1050? 
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23. Two men had each $240. One of them spends 14 
per cent, and the other 18J per cent : how many dollars more 
did one spend than the other ? 

24. A man has a capital of $12500 : he puts 15 per cent 
1^ it in State Stocks : 33^ per cent in Railroad Stocks, and 
25 per cent in bonds and mortgages : what per cent has he 
efiy and what is its value ? 

25. A farmer raises 850 bushels of wheat: he agrees to 
sell 18 per cent of it at $1,25 a bushel ; 50 per cent of it a 
$1,50 a bushel, and the remainder at 11.75 a bushel ; how 
much does he receive in all? 

245, To Jind the per cent which one number is of another. 

1 What per cent of $16 is |4 ? 

Analysis. — ^The question is, what part of operation. 

$16 is $4, when expressed in hundredths : ^^=^=.25, 

The standard is $16 (Art. 228) : henoe, the q^ 25 per cent. 
)>art is ^=^=.25; therefore, the percent is 
25 : hence, to find what per cent one number is of another, 

Divide by the standard or base, and the quotient, redtcced 
to decimals J unU express the rate per cent. 
NoTX. — The standard or base, is generally preceded by the word 

EXAMPLES. 

1. What per cent of 20 dollars is 5 dollars? 

2. Forty dollars is what per cent of eighty dollars ? 

3. What per cent of 200 dollars is 80 dollars? 

4. What per cent of 1250 dollars is 250 dollars? 

5. What per cent of 650 dollars is 250 dollars ? 

6. Ninety bushels of wheat is what per cent of IdOOdi^A. 1 

7. Nine -yards of cloth is what per cent of 870 yards! 

8. Forty-eight head of cattle are what per cent of a drove 
of 16001 

9. A man has $550, and purchases goods to the amount 
of $82,75 : what per cent of his money does he expend ? 

146. How do you find tho per cent which on« Dumber is of another T 
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10 A meiehant goes to New Toik with $1500 ; Iwfint 
layi out 20 per cent, after which he expends $660 : what 
per cent was his last purchase of the money that lemained 
after his first ? 

11. Ou^ of a cask containing 300 gaUonB, 60 gaUons aie 
drawn : what per cent is thisi 

12. If I pay $698,23 for 3 hogsheads of moUHei and sdl 
Ihem for $837,876, how much do I gain per cent on tlu 
money laid out? 

13. A man purchased a farm of 75 acres at $42,40 an 
acre. He afterwards sold the same farm for $3577,50 : whit 
i^as his gain per cent on the purchase money 1 

STOCK. COMMISSION AND BROKERAOK 

246. A Corporation is a collection of persons authorized 
by law to do business together. The law which defines their 
rights and powers is called a Charter, 

Capital or Stock is the money paid in to carry on the 
business of the Corporation, and the individuals so oontribnting 
are called Stockholders. This capital is divided into equal 
parts called Shares, and the written evidences of ownei^p 
are called Certificates. 

247. When the United States Government, or any of the 
States, borrows money, an acknowledgment is given to the 
lender, in the form of a bond, bearing a fixed interest Such 
bonds are called Umted States Stock, or State Stock. 

The par value of stock is the number of dollars named in 
each share. The market value is what the stock bnngBjMr 
%hare when sold for cash. 

If the market value is above the par value, the stock if 
said to be at a premium, or above par ; but if the market 
value is below the par value, it is said to be at a discount, or 
below par, • ^ 

246. What is a corporation 1 What is a charter 1 What is capiHl 
o; stock 1 What are shares 1 

S47. What are United States Stocks 1 What are SUte Stockil 

What is the par value of a stock 1 What is the market value 1 If thi 

Aarket is above the par value, what is said of the stock 1 If it is belowj 

what is said of the stock 1 What is the market value when above pa* 

It when below 1 
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Let 1 =:pai value of 1 dollar : 

1 +• premium = market value of 1 dollar, when above 
par: 

1— diBCountzzrjnaaket value of 1 dollar when below par. 

248. Commission is an allowance made to an agent for 
. buying or selling, or taking charge of property, and is gen- 
erally reckoned at a certain rate per cent. 

The commission, for the purchase or sale of goods in the 
city of New York, varies from 2^ to 12^ per cent, and under 
some circumstances even higher rates are paid. 

Brokerage is an allowance made to an agent who buys or 
sells stocks, uncurrent money, or bills of exchange, and is 
generally reckoned at so much per cent on the par value of 
the stock. The brokerage, in the city of New York, is gene* 
rally one-fourth per cent on the par value of the stock. 

EXAMPLES. 

1. What is the commission on $4396 at 6 per cent 1 

OPERATION. 

NoTX. — We here find the commission, as $4396 

in simple percentage, by multiplying by the de- ^06 

dmal which expresses the rate per cent. . ^,,^ *^^ 

*^ '^ -4n«. $263,76. 

2. A factor sells 60 bales of cotton at $425 per bale, and 
is to receive 2^ per cent commission : how much must he pay 
over to his principal 1 

3. A drover agrees to purchase a drove of cattle and to sell 
them in New York city for 5 per cent on what he may re- 
ceive ; he expends in the purchase $4250, and sells them at 
an advance of 10 per cent : how much is his commission? 

4. A commission merchant sells goods to the amoimt of 
$8750, on which he is to be allowed 2 per cent, but in con- 
sideration of paying the money over before it is due, he is to 
veoeive 1) per cent additional : how much must he pay over 
to his principal 1 

5. A broken bank has a circulation of $98000 and pur- 
chases the bills at 85 per cent : how much is made by the 
operation ? 

248. What is commission 1 What \» \)io\sn^«% 
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6. Merchant A aent to B, a broker, $3825 to be inveited ii 
gtock ; B is to receive 2 per cent on the amount paid for tiie 
stock : what was the value of the stock purchased 1 

A o- *v V u OPERATIOM. 

ANALTsis.-Since the broker re- i.02)3825.00($3760Jii& 
ooivea 2 per cent, it will require x.v*;uu^w.vv^v«.ww-oi» 

f] 02 to purchase 1 doJar's worth ^^^ 

of stock, henoe, there will be as 765 

many dollar's worth purchased as 714 

$1.02 is contained times in $3825 ; "^in 
that is, $3750 worth. ^tZ 

7. Mr. Jones sends his broker $18560 to be invested m 
U. 6. Stocks, which are 15 per cent above par ; the broker il 
to receive one per cent ; how many shares of $100 eaeh oaa 
be purchased ? 

Analysis. — Since the premium is 15 ^ 

per cent, and the brokerage 1 per cent, operatios. 

each dollar of par value will cost $1 1.16)18560 

plus the premium plus the brokerage^ ^Aaf\f\f\ ^^^^* 

$1.16 : hence, the amount purchased *|^2 ^? ^ 

will be as many dollars as $1.16 is or, 160 abaiet. 
contained times in $18560. 

8. I have $4999,89 to be laid out in stocks, which are 15 
per cent below par : aUo^ing 2 per cent comTniwaop, how 
much can bo purchased at the par value ? 

Analysis. — Since the stock is at a dis- 

eount of 15 per cent, the market value will opkratxhi. 

be 85 per cent ; add 2 per cent, the broker- .87)4999,8^ 

age, gives 87 per cents. 87. The amount A5747 — [Amg. 

purchased will be as many dollars as .87 ia *«>/*/. -^JW' 
oontained times in $4999,89. 

Hence, to find the amount at par value. 

Divide the amount to be expended by the market «a/fie cf 
$1 plut the brokerage ; and the quotient will be the amcutd 
in par value. 

9. Messrs. Sherman & Co. receive of Mr. Gilbert $28638,50 
to be invested in bank stocks, which are 12| per cent above 
par, for which they are to receive one-fourth of one per cent 
<«mmiB8ion : how many shares of $127 each can they buyf 
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10. The par value of Illinois Eailroad stock is 100. It 
Is in market at 72^ : if I pay ^ per cent brokerage, liow 
ny shares can I buy for $5820 ? 

PROFIT AND LOSS 

S49. Profit or loss is a process by which merchants dis 
'61 the amount gained or lost in the purchase and sale of 
)d8. It also instructs them how much to increase or 
oinish the price of their goods, so as to make or lose so 
ich per cent. 

EXAMPLES. 

1. Bought a piece of cloth containing l&yd, at $5,25 per 
rd, and sold it at $5,75 per yard : how much was gained 
the trade % 

OPKRATION. 

Analtsis. — ^We first find the $5,75 price of 1 yard. 
)fit on a single yard, and then $5,25 cost of 1 yard, 
iltiply by the number of yards, — ^77- . /:* 1 j 

ich is 75. - 50c^5. profit on 1 yard: 

then, $0,50x75=$37,50. 

2. Bought a piece of calico containing 56 yards, at 27 cents 
^ard : what must it be sold for per yard to gain $2,24 ? 

OPERATION. 

56 yards at 27 cents=$15,12 
Analysis. — ^First find the Profit - - - 2,24 

5t, then add the profit and t^ _x n r ^^-y o/?' 

ride the sum by the number It must seU for - $17,36, 
yards. 5 6)17,36 

- Zlcts, 2k yard. 

260. Knotaing the per cent of gain or loss and the 
fwunt received^ to find the cost. 

1. I sold a parcel of goods for $195,50, on which I made 
5 per cent : what did Qiey cost me ? 

Analysis. — 1 dollar of the cost plus Id per operation. 

>nt, will be what th<it which cost Si -sold for, 1.15)195,50 

12., Sl,15: hence, there will be as many *170 AnA. 

)llar8 of cost, as Si. 15 is contained times in * 
iiat the goods brought. 

«49. What is loss or gain ^ 
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2. If I aell a parcel of goods for t)70, by which I lose 
16 per cent, what did they costl 

Analysis. — 1 dollar of the cost less 15 per opxratiok. 

eent, will be what that which cost 1 dollar sold .85)170 
for, viz., S0,85 : henoe, there will be as many i200 Ajil 

dollars of cost, as .85 is contained times in ^ 

^at the goods brought. 

Hence, to find the coit. 

Divide the amount received by 1 plus the per cent wim 
here is a gain, and by 1 minus the per cent when Hunt 
is a loss, and the quotient unU be the cost. 

EXAICFLES. 

1. Bought a piece of cassimere containing 28 yaxdi at 
1^ dollars a yard ; but finding it damaged, am willing to lell 
it at a loss of 15 per cent : how much must be asked pel 
yard? 

2. Bought a hogshead of brandy at $1,25 per gallon, and 
sold it for $78 : was there a loss or gain ? 

3. A merchant purchased 3275 bushels of wheat fbrwhidi 
he paid $3517,10, but finding it damaged, is willing to loie 
10 per cent : what must it sell for per bushell 

4. Bought a quantity of wine at $1,25 per gallon, but it 
proves to be bad and am obliged to sell it at 20 per cent kfl 
than I gave : how much must I sell it for per gallon ? 

5. A farmer sells 125 bushels of com ibr 75 cents ytt 
bushel ; the purchaser sells it at an advance of 20 per cent: 
how much did he receive for the com ? 

6. A merchant buys 1 tun of wine for which he pays $725, 
and wishes to sell it by the hogshead at an advance of 15 pel 
cent : what must be charged per hogshead ? 

7. A merchant buys 158 yards of qalico for which he pay» 
20 cents per yard ; one-half is so damaged that he is obuged 
to sell it at a loss of 6 per cent : the remainder he sells at an 
advance of 19 per cent : how much did*he gain ? 

8. If I buy cofiee at 16 cents and sell it at 20 cents s 
pound, how much do I make per cent on the money paid! 

S60. Knowing the per cent of gain or loss and the amount reosivad, 
bow do you find the cost ^ 
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9. A man bought a house and lot foi 11850,50, and sold it 
6r $1517,41 : how much per cent did he lose t 

10. A merchant bought 650 poimds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound : how much did 
he gain on the whole, and how much per cent on the monev 
laid out ? 

11. Bought cloth at $1,25 per yard, which proving bad, I 
wish to sell it at a loss of 18 per cent: how much must T 
isk per yard ? ^ 

12. Bought 50 gallons of molasses at 75 cents a gallon, 
10 gallons of which leaked out At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost? 

13. Bought 67 yards of cloth for $112, but 19 yards being 
ipoiled, I am willmg to lose 5 per cent : how much must I 
lell it for per yard ? 

14. Bought 67 yards of cloth for $112, but a number of 
jrards being spoiled, I sell the remainder at $2,216} per yard, 
uid lose 5 per cent : how many yards were spoiled 1 

15. Bought 2000 bushels of wheat at $1,75 a bushel, from 
which was manufactured 475 barrels of flour : what must 
the flour sell for per barrel to gain 25 per cent on the cost of 
the wheat? 

INSURANCE. 

261. Insurance is an agreement, generally in writing, by 
which an individual or company bind themselves to exempt 
the owners of certain property, such as ships, goods, houses, 
&c., from loss or hazard. 

The Policy is the written agreement made by the parties. 

Premium is the amoimt paid by him who owns the property 
to those who insure it, as a compensation for their risk. The 
premium is generally so much per cent on the property in- 
sured. • 

EXAMPLES. 

1. What would be the premium for the insurance of a 
house valued at $8754 against loss by fire for one year, at 
\ per cent ? 

S61. What is insurance 1 What is the policy 1 What is th» pre* 
nium 1 How is it reckoned 1 
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2. What "mmld be the premium for mraring a ihip and 
cargo, valued at $37500, from New York to Liverpool, at 2\ 
per cent ? 

3. What would be the insurance on a ship valued at 
$47520 at ^ per cent ; also at i per cent f 

4. What would be the insurance on a house valued at 
$14000 at 1^ per cent? 

5. What is the insurance on a store and goods valued at 
$27000, at 2J per centi 

6. What is the premium of insurance on $9870 at 14 pei 
cent? 

7. . A merchant wishes to insure on a vessel and cargo at 
sea, valued at $28800 : what will be the premium at l| pei 
cent? 

8. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2^ per cent : what doea 
he pay for his poHcy 1 

9. A merchant learns that bis vessel and cargo, valued 
at $36000, have been injured to the amount of $12000 ; he 
eHects an insurance on the remainder at 5^ per cent ; what 
premium does he pay ? 

10. My furniture, worth $3440, is insured at 2f per cent; 
my house, worth $1000, at 1\ per cent ; and my bam, horses 
and carriages, worth $1500, at 3^ per cent : what is the 
whole amount of my insurance? 

11. A man bought a house, and paid the insurance at 2} 
per cent, the whole of which amounted to $1845 : what was 
the value of the house and the amount of the insurance! 

12. What would it cost to insure a store, worth $3240, at 
I per cent, and the stock, worth $7515,75, at |- per cent ? 

13. A merchant imported 250 pieces of broadcloth, each 
piece containing 36^ yards, at $3,25 cents a yatd. He paid 
4^ per cent insurance on the selling price, $4,50 a yard. If 
the goods were destroyed by fire, and he got the amount of 
insurance, how much did he make ? 

14. A vessel and cargo, worth $65000, are damaged to the 
amouLt of 20 per cent, and there is an insurance of 50 per 
cent on the loss : how much insurance will the owner re 
oeive 1 
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INTEREST. 

. Interest is an allowance made £>i the use of money 

borrowed. 

ffciPAL is the money on which interest is paid. 
HUNT is the sum of the Principal and Interest. 

example : If I borrow 1 dollar of Mr. Wilson fiir 1 
ind pay him 7 cents for the use of it ; then. 

1 dollar is the princij^alj 
7 cents is the interest, and 
$1,07 the amount. 

RATE of interest is the number bf cents paid fi)r the 
1 dollar for 1 year. Thus, in the above example, the 
7 per cent per annunu 

B. — The term per cent meacs, by the.hundrtd; and per 
means by the year. As interest is always reckoned by the 
lie term per amium is understood and omitted. 

CASE I. 

. To find the interest of any principal for one or more 

i/Vbat is the interest of $1960 for 4 years, at 7 per 

LTsis. — The rate of interest 

1 per^Jent, is expressed deci- operation. 

by .07 : hence, each dollar, in $1960 

will produce .07 of itself, and .07 rate. 

will produce .07 of $1960, T^PToh \r^^ r«» i«,« 

,20. Therefore, $137,20 is the ^^^'^O mt for \yr. 

: for 1 year, and this interest i ^^' ®* J^"** 

led by 4, gives the interest for $548,80 
B : hence, the following 

E. — Multiply the principal by tlie rate, expressed 
xUyt and the prodtict by the number of years, 

What ii interest 1 What is principall What is amount? 
9 rate of interest 1 What does per annum mean 1 
How do you find the interest of any principal fox any numbetoC 
(live the anaJysui 
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SXAMPLEt. 

1. What is the interefit of $365,874 for one year, at 5) 
per cent ? 

OPKRATIOir. 

Amalyms.— We first find the in- ^^^^'^nl 

lerest at i per cent, and then the ■ 

Interest at 5 per cent; the sum is 1,82937 4 per cent 

the interest at 5i per cent. 18,29370 S per eoii 

Ans. $20,12307 5} per cent 

2. What is the interest of $650 for one year, at 6 per cent f 

3. What is the interest of $950 for 4 years, at 7 per cwrt ? 

4. What is the amount of $3675 in 3 years, at 7 per cent? 

5. What is the amount of $459 in 5 years, at 8 per cent? 

6. What is the amount of $375 in 2 years, at 7 per cent? 

7. What is the interest of $21 1,26 for 1 year, at 4J per ct ! 

8. What is the interest of $1576,91 for 3 years, at 7 per ct.? 

9. What is the amount of $957,08 m 6 years, at 3} per ct? 

10. What is the interest of $375,45 for 7 years, at 7 per ct.? 

1 1. What is the amoimt of $4049,87 in 2 years, at 5 per ct? 

12. Whatisthe amount of $16199,48 in 16 yrs.,at 5Jperct? 

Note.— When there are years and months, and the months tie 

ali< 

an 



I 



Note.— When there are years and months, and the months tie 
iliquot parts of a year, multiply the interest for 1 year by the ymt 
\3id months reduced to the fraction of a year. 



EXAMPLES. 

1. What is the interest of $326,50, for 4 yean ail ^ 
2 months, at 7 per cent 1 

2. What is the interest of $437,21, for 9 yean anl 
8 months, at 3 per cent ? 

3. What is the amount of $1119,48, after 2 yean fid 
6 months, at 7 per cent 1 

4. What is the amount of $179,26, after 3 yean ai^ 
4 months, at 7 per cent ? 

5. What is the amount of $1046,24, after 4 yean and 
monthB, at 5^ per cea\*t 
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264. To find th» interest on a given priiK^pcd for any rate 
d time. 

1. What is the interest of $876,48 at 6 per eent, lor 
jrears 9 months and 14 days? 

Ajtaltsis. — The interest for 1 year is the product of the princi 
1 multiplied by the rate. If the interest for 1 year be divided 
12, the quotient will be the interest for 1 month : if the interest 

1 month be divided by 30, the quotient will be the interest 

1 day. 

Ihe interest for 4 years is 4 times the interest for 1 year : the 
erest for 9 months, 9 times the interest for 1 month ; vid the 
erest for 14 days, 14 times the interest for 1 day. 

OPERATION. 

$876,48 
.06 



)52,5888 =int for lyr. 52,5888 X 4=1210,3552 4yr. 
Q )4,3824 =int. for Imo. 4,3824 x 9=$ 39,4416 9ma 
,14608 =int. for Ida. ,14608 x 14= 1 2,0451 lid a. 
Total interest, $251,8419+ 
Hisnce, we have the following 
Rule. — I. Find the interest for 1 year: 
n. Divide this interest by 12, and the qtiotient will be the 
'erest for 1 month: 

HL Divide the interest for 1 month by 30, and the guo> 
fU wiU be the interest for 1 day. 

IV. Multiply the interest for 1 yeao' by the number of 
ars, the interest for 1 month by the number of monthSy and 
9 interest for 1 day by the number of days, and the sum 
the products will be the required interest. 

NoTK. — ^In computing interest the month is reckoned at 30 days. 

2. What is the interest of $132,26 for 1 year 4 months 
id 10 days, at 6 per cent per annum ? 

3. What is the interest of $25,50 for 1 year 9 months and 
I days, at 6 per cent ? 

954. How do you find the iiitcrcst for an^ Um« i\ vx^ l«^l^^ 
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2d method. 

255. There is another rule resulting froin the last analysis, 
which is regarded as the best general method of computing 
interest. 

Rule. — L Find the interest for 1 year and divide itlnf\2i 
the quotient will be the interest for 1 month. 

II. Multiply the interest for 1 month by the Hme exprtmi . 
in months and parts qfa months and the product will be the I 
required interest. 

Note. — Since a month is reckoned at 30 dayB, any nnmber of 
days is reduced to decimals of a month by diyi^ng tho days by 3. 

EXAMPLES. 

' 1. What is the interest of $327,50 for 3 yean 7 montb 
and 13 days, at 7 per cent? 

OPERATION. 

3vr«.=36wMW. $327,50 

7mos. .07 

l^ days-_^mos. 12)2 2.9250 = int. fcr 1 year. 

Time=43.4i7WO«. 1.9104+ =:int. for 1 month. 

Note. — The method em- 43.4^ =time in months, 

ployed, and the number of .6368 

decimal places used, in com- 76416 

puting interest, may affect 57312 

the mills, and jpossihly^ the '^1aA^a 

last figure in cents. It is best ^^^^^ * 

to use 4 places of decimals. $82.97504 Ans. 

2. What is the interest of $1728,60, at 7 per cent, for 
2 years 6 months and 21 days? 

3. What is the interest of $288,30, at 7 p«r c«nt, fo 

I year 8 months and 27 days ? 

4. What is the interest of $576,60, at 6 per cent, k 
10 months and 18 days % 

5. What is the interest of $854,42, at 6 pei cent bi 
8 months and 9 days? 

6. What is the interest of $1153,20, at 6 per cent, S» 

II months and 6 days ? 

856. How do you find the interest for years, mouths and dayt by the 
9Boom\ method 1 



i 
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7. What ifl^the interest of $2306,54, at 5 per cent, fi)i 

7 months and 28 days'? 

8. What is the interest of $4272,10, at 6 per cent, for 
10 months and 28 days ? 

9. What is the interest of $1620, at 4 per cent, for 6 years 
and 24 days ? 

10. What is the interest of $2430,72, at 4 per cent, fia 
IC years and 4 months ? 

11. What is the interest of $3689,45, at 7 per cent, for 
4 years and 7 months 1 

12. What is the interest of $2945,96, at 7 per cent, for 
7 years and 3 days ? 

13. What is the interest, at 8 per cent, of $675,89, for 
3 years 6 months and 6 days ? 

14. What is the interest, at 8 per cent, on $12324, for 

3 years and 4 months 1 

15. What is the interest, at 9 per cent, on $15328,20, for 

4 years and 7 months ? 

16. What is the interest of $69450 for 1 year 2 months 
and 12 days, at 9 per cent ? 

17. What is the interest of $216,984 for 3 years 5 months 
and 15 days, at 10 per cent? ' 

18. What is the interest of $648,54 for 7 years 6 months, 
at 4^ per cent ? 

19. What is the interest of $1297,10 for 8 years 5 months, 
at 5| per cent 1 

20. What is the interest of $864,768 for 9 months 25 days, 
at 6J> per cent 1 

21. What is the interest of $2594,20 for 10 months and 9 
days^ at 7^ per cent f 

22. What is the amount of $2376,84 for 3 years 9 months 
end 12 days, at 8^ per cent ? 

23. What is the amount of $5148,40 for 7 years 11 months 
and 23 days, at 9^ per cent ? 

24. What is the amount of $3565,20 for 3 years 9 months, 
at 10| per cent! 
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25. What is the amount of $125,75 for 1 year 9 Eooatfai 
and 27 days, at 7 per cent ? 

26. What is the amount of $256 for 10 mimths 15 days, at 
7 J per cent ? 

27. What is the interest on a note of (264,42, given Janu- 
ary 1st, 1852, and due Oct 10th, 1855, at 4 per cent? 

28. Gave a note of $793,26 April 6th, 1850, an interest at 
7 per cent : what is due September 10th, 1852 ? 

29. What amount is due on a note of hand given June 7tli, 
1850, for $512,50, at 6 per cent, to be paid Jan. Ist, 1851! 

30. What is the interest on $1250,75 for 90 days, at la 
per cent ? 

31. What is the amount of «71,09 from Feb. 8th, 1848, to 
Dec. 7th, 1852, at 6f per cent? 

32. What will be due on a note of $213,27 on inteiest 
after 90 days, at 7 per cent, given May 19th, 1836, and pay- 
able October 16th, 1838 ? 

33. What is the interest of $426,54, from August 15th, 

1837, to March 13th, 1840, at 7 per cent ? 

34. What is the interest of $2132,70, from Nov. 17th, 

1838, to Feb. 2d, 1839, at 7J per cent ? 

35. What is the interest of $38463, from April 27th, 1816, 
to Sept. 2d, 1824, at 8 per cent 1 

36. What is the interest of $14231,50, from June 29th, 
1840, to April 30th, 1845, at 8J per cent ? 

37. What is the interest of $426,50, from Sept. 4th, 1843, 
to May 4, 1849, at 9 per cent 1 

38. What is the interest of $4320, from Dec. 1st, 1817, to 
Jan. 22d, 1833, at 9^ per cent 1 

39. What is the amount of $397,16, from March 24, 1824, 
to March 31st, 1835, at 10^ per cent ? 

40. What is the amount of $328,12, from July 4th, 1809, 
to Feb. 15th, 1815, at 3 per cent ? 

41. What is the amount of $164,60, from Sept 27th, 1845, 
to March 24th, 1855, at 1^ per cent! 

42. What is the amount of $1627,50, from July 4ih, 184% 

Mt ]st, 1855, at 8 per centi 
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266. When the principal is in pounds shillings and 
pence. 

1. What is the interest, at 7 per cent, of £21 \6s. WL, 
lor 2 years ? 

OFSRATION. 

Ahalysis.— The interest on pounds £27 155. 9e^.=27.787fi 
and decimals of a pound is found in ,07 

the same way as the interest on dol- ' i qa^i'o/s 

lars and decimals of a dollar: after 1.^4:01-40 

which the decimal part of the interest f 

may be reduced to shillings and £3.890250 

penoe: hence, £.89025=175. 9}^^. 

Am. £3 175. ^d. 

L Reduce the shillings and pence to the decimal of a 
found and annex the resvlt to the pounds. 

II. Find the interest as though the sum were United 
States Money, after which reduce the decimal part to shilr 
ings and pence. 

2. What is the interest of £67 195. Qd., at 6 per cent, for 
3 years 8 months 16 daysl 

3. What IS the interest of £127 155. 4td., at 6 per cent, 
for 3 years and 3 months ? 

4. What is the interest of £107 I65. 10^., at 7 per cent, 
for 3 years 6 months and 6 days ? 

5. What will £279 135. M. amount to in 3 years and ^ 
half, at 5^ per cent per annum 1 

PARTIAL PAYMENTS. 

^7. A Pahtial Payment is a payment of a part of a note 
or hond. 

We shall give the rule established in New York (see 
Johnson's Chancery Beports, vol. i. page 17), for computing 
the interest on a bond or note, when partial payments have 
been made. The same rule is also adopted in Massachusetts, 
and in most of the other states. 

266 How do you find the interest when the principal is in pounds^ 
•billings and pence 1 
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Rule. — ^I. Compute the interest on the principal to 6u 
time of the first payment^ and if the payment exceed thii 
interest^ add the interest to the principal and from iht tm 
subtract the payment : the remainder forma a new principal: 

II. But if the payment is less than the interest, take no 
notice of it until other payments are made, which in a^ 
%hall exceed the interest computed to the time of the kU 
payment : then add the interest, so computed, to the prim- 
pal, and from the sum subtract the sum of the paymenii. 
the remainder will form a new principal on which intenst 
is to be computed as before. 

Note. — In computing interest on notes, observe that the diy oi 
which a note is dated and the day on which it falls due, are not 
both reckoned in determining the time, but one of them is dhoojii 
excluded. Thus, a note dated on the first day of May and Ming 
due on the 16th of June, will bear interest bat one month ana 
16 days. 

EXAMPLES. 



$349,998 Buffalo, May 1st, 1826. 

1. For value received, I promise to pay James Wilson or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills, with interest at 6 per cent. 

James PaymH 

On this note were endorsed the following payment : 
Dec. 25th, 1826 Received $49,998 
July 10th, 1827 « I 4,998 
Sept. 1st, 1828 " $15,008 
June lAti, 1829 " $99,999 
What was due April 15th, 1830 1 
Principal on int. from May 1st, 1826, - - - $349,998 
Interest to Dec. 25th, 1826, time of first pay- 
ment, 7 months 24 days, 13,649 + 

Amount, - - - $363,647 

^'^. TTUf^t la a partial payment? What is the rule for compntiofif 
urlaon thoro are partial payments? 
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ayment Dec. 25th, exceeding interest then due $ 49,998 

lemainder for a new principal $313,649 

iterest of $313,649 from Dec. 25, 1826, to 

June 14th, 1829, 2 years 5 months 19 days, $ 46,4721 
Amount - - - - . $360,1211 
a^ent, July 10th, 1827, less than I g 4 ggg 

interest then due J ' 

lyment. Sept 1st, 1828 - - - - 15,0 08 

heir sum less than interest then due $20,006 

ayment, June 14th, 1829 - - . - 99,999 

heir sum exceeds the interest then due - - $120,005 

emainder for a new principal, June 14, 1829, $240,1161 

Iterest of $240,168 from June 14th, 1829, to 

April 15th, 1830, 10 months 1 day - - - $ 12,0458 
Total due, April 15th, 1830 - $252,1619+ 

3469;32 New York, Feb. 6, 1825. 

2. For value received, I promise to pay William Jenks, 61 
rder, three thousand four hundred and sixty-nine dollars and 
lirty-two cents, with interest from date, at 6 per cent 

Bill Spendthrift. 

On this note were endorsed the following payments : 
May 16th, 1828, received $ 545,76 
May 16th, 1830, " $1276,00 
Feb. 1st, 1831, " $2074,72 

What remained due Aug. 11th, 1832? 

3. A*s note of $635,84 was dated September 5, 1817, on 
which were endorsed the following payments, viz. : Nov. 
I3th, 1819, $416,08 ; May 10th, J.820, $152,00 : what was 
lue March 1st, 1821, the interest being 6 per centi 

LEGAL INTEREST. 

268. Legal Interest is the interest which the law permits 
I person to receive for money which he loans, and the laws 
do not favor the taking of a higher rate. In most of the 
States the rate is fixed at 6 per cent ; in New York, South 
Carolina and Georgia, it is 7 ; and in some of tlie States the 
Tate is fixed as high as 10 per cent 

Q 
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PROBLEMS IN INTEREST. 

269. In all questions of Interest there are fcui thiai^ on 
Bider^, viz. : 

l8t. The principal ; 2d, The rate of interest ; 3d Tk 
time ; and Atk, The amount of interest 

If three of these are known, the fourth can be found. 

L Knowing the principal, rate, and time, to find the iatfti 
est. This case has already been considered. .j 

II. Knowing the interest, time, and rate, to find the jm 
cipaL 

Cast the interest on one dollar for the given timey and Hkm 
divide the given interest by it — the quotient tvill be thepri^ 
pal. 

III. Knowing the interest, the principal, and the time, to 
find the rate. 

Cast the interest on the principal for the given time at Iftf 
cent and then divide the given interest by it— the quotient viH 
be the rate of interest, 

lY . Knowing the principal, the interest, and the rate, to 
find the time. 

Cast the interest on the given principal at the given rad 
for 1 year and then divide the interest by it — the quotieM 
will be the time in years and decimals of a year, 

EXAICPLES. 

1. The interest of a certain sum for 4 years, at 7 per eeoi 
is $266 : what is the principal ? 

2. The interest of $3675, for 3 years, is $771,75 : whatk 
the rate? 

3. The principal is $459, the interest $183,60, and tto 
rate 8 per cent : what is the time? 

4. The interest of a certain sum, for 3 years, at 6 per oeD^ 
Is $40,50 : what is the principal ? 

5. The principal is $918, the interest $269,28, and Ai 
nAe 4 per cent : what is the time ? 

' What ia legal interest 1 
How many things are considered m every question of inteicitt 
tiliy 1 Wlidt is tke rule fur each ^ 
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COMPOUND INTEREST. 

Compound Interest is when the interest on a prinot 
iputed to a given time, is added to the piincipaly and 
rest then computed on this amount, as on a new 
L Hence, 

rule the interest to the time at which it becomes due; 
i it to the principal and compute the interest on tha 
as on a new principal : add the interest again to 
idpal and compute the interest as before; do the 
• all the times at which payments of interest become 
ym the last result syhtrajct the principal, and the 
ler vrUl be the compound interest. 

EXAMPLES. 

lat will Be the compound interest, at 7 per cent, of 
»r 2 years., the interest being added yearly ? 

OPERATION. 

$3750,000 principal for 1st year. 

$3750 X .07= 262,500 interest for 1st year. 

4012,500 principal for 2d " 

012,50 X. 07= 280,875 interest for 2d " 

4293,375 amount at 2 years. 
1st principal 3750,000 

ount of interest $543,375. 

the interest be computed annually, what will be the 

d interest on $100 for 3 years, at 6 per cent? 

lat will be the compound interest on $295,37, at 6 

, for 2 years, the interest being added annually % 

lat will be the compound interest, at 5 per cent, oQ 

3r 4 years ? 

lat is the amount at compound interest of $250, fox 

at 8 per cent ? 

Lat is the compound interest of $939,64, for 3 years, 

cent? 

lat will $125,50 amount to in 10 years, at 4 per cent 

d interest % 

Mliat of compuuiid interest ? How do you compute it t 
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Note. — Tne operation is rendered much shorts and essier, to 
taking the amount of 1 dollar for any time and late given in tb 
following table, and multiplying it by the given principal; tb 
product will be the requii'ed amount, from which subtract th 
fpren principal, and the result will be the compound interest* 

TABLE. 

Which shows the amount of Si or £1, compound interest, firom 1 yn 
ts 20, and at the rate of 3, 4, 5, 6, and 7 per cent. 



y™ 


3 per cent. 


4 jrtjf c#nt,5 p«f c*ti'.. 


tiper cent 


TpercfisL 


fnn. 


1 


i.oaooo 


1.0400O 105000 


- 1.06000 


1.07000 




3 


1.060M 


1,08100 M0250 


1.12360 


1.14490 




3 


1.09272 


1.12480 1 1. 1S763 


1.19101 


1.22504 




4 


1.12550 


L[6|#S5J1215S0 


1.26347 


1.31079 




fi 


1.15927 


1.31665 


1,S702S 


1.33823 


1.40356 




6 


1.1 94U.^ 


1.3G531 


1,34009 


1.4m5l 


L50073 




7 


1. 2^987 


1.31593 


1.40710 


1.50363 


1.60578 




a 


:.2iW,l-i 


L3eH5G 


1.47745 


1.&93&4 


1.71818 




9 


1.30477 


1. 4233 1 


1.55132 


1.6^947 


1. 83845; 




10 


1.34391 


1.4802S 


1.62889 


1.7flf>S4 


L96715 




11 


1.3S123 


l.i>3945 


1.71033 


1.89829 


2 J 0485 




\u 


1.42576 


1JQ103 


1,79585 


2.01219 


2.25219 




13 


,1,46853 


1.0650? 


1.B&564 


3.13392 


2,40984 




u 


1,51238 


1.73167 


1.97993 


2.20090 


2.57853 




15 


L55796 


1. 80094 


5.U7892 


2 39055 


2.75903 




16 


1.60470 


I.S7398 


2,18387 


2,54035 


2.95216 




17 


1.65284 


1.94790 


3.29301 


209277 


3,15S8l 




is 


1.70243 


3.02581 


2.40661 


2.85433 


3.37993 




19 


1.75350 


2.10684 


2.52695 


3.02559 


3.61652 




^ 


1.60611 


2.19U2 


2.65339 


3.20713 


3.B6968 


20 



Note. — ^When there are months and days in the time, find tba 
amount for the years j and on this amount cast the interest for tin 
months and days : this, added to the last amount, will bo ihe le* 
quired amount for the whole time. 

8. What is the amount of $96,50 for 8 years and 6 cumtH 
interest being compounded annually at 7 per cent ? 

9. What is the compound interest of $300 for 6 yea^ 

2 months and 15 days, at 6 per cent ? 

10. What is the compound interest of $1250 for 8 yvs^ 

3 months and 24 days, at 7 per cent ? 

11. What will $56,50 amoimt to in 20 years and 4 moniH 
at 6 per cent compound interest ? 

* The result may ^ii^^t u^ V\i« tk^« \\^t>i li^\^ ^Seax <ibtunoa by tin 
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DISCOUNT 

261 DiscoTTMT IB an allowance made fi)r the payment o^ 
money before it is due. 

The face of a note is the amount named in the note.* 

Note. — ^Dats of grace are days allowed for the payment ol 
a note after the expiration of the time named on its face. By 
mercantile usage a note does not legally fall due untD 3 dayb 
after the expiration of the time named on its face, unless the nott 
specifies toithotU grace. 

Days of grace, however, are generally confined to mercantile 
paper and to notes discounted at banks. 

£62. The present value of a note is such a sum as being 
put at interest until the note becomes due, would increase to 
an amount equal to the face of the note. 

The discount on a note is the difierence between the face 
of the note and its present value. 

1. I give my note to Mr. Wilson for $107, payable in 
1 yeai : what is the present value of the note, if the interest 
is 7 per cent ? what the discount ? 

OPERATION. 

Analysis.— Since I dollar in 1 year, •l07-7-l,07=$100. 

at 7 per cent, will amount to Sl,07, the proof. 

present value will be as many dollars Int $100 lyr.=$ 7 

as $1,07 is contained times in the face Principal, 100 

of the note : viz., $100 : and the dis- * iT7v7 

count will be $107— $100=$7 ; hence, ^o^t, f lU/ 

Discount, 7 

Divide the face of the note by 1 dollar plus the interest of 
1 dollar for the given time^ and the quotient will be the pre- 
went value: take this sum from the face of the note and th* 
ftmainder will be the discount. 



261. What is discount 1 What is the face of a note 1 Wliat are dayff 
of grace 1 

2G2. What is present value f W^hat is the discount ? How do yo 
find the present value of a note '? 

* See Appendix^ pa^e UIQ 
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EXAMPLES. 

1. What is the present value of a note for $1828,75, due 
in 1 year, and bearing an interest of 4^ per cent 1 

2. A note of $1651,50 is due in 11 months, but the pexBcm 
to whom it is payable sells it with the discount off at 6 per 
ocnt : how much shall he receive ? 

NoTB. — ^When payments are to be made at different times, Jltii 
Cjbe pretent value of the sums separately^ and their sum vfill be the 
present value of the note, 

3. What is the present value of a note for $10500, on whidi 
$900 are to be paid in 6 monttis ; $2700 in one year ; $3900 
in eighteen months / and the residue at the expiration of two 
years, the rate of interest being 6 per cent per annum ? 

4. What is the discount of £4500, one-Half payable in fix 
months and the other half at the expiration of a year, at 7 
per cent per annum ? 

5. What is the present value of $5760, one-half payable in 

3 months, one-third in 6 months, and the rest in 9 months, 
at 6 per cent per annum ? 

6. Mr. A gives his note to B for $720, one-half payable in 

4 months and the other half in 8 months ; what is ^e present 
value of said note, discoimt at 5 per cent per annum ? 

7. What is the difierence between the interest and disooimt 
of $750, due nine months hence, at 7 per cent ? 

8. What is the present value of $4000 payable in 9 manths, 
liscount 4^ per cent per annum ? 

9. Mr. Johnson has a note against Mr. Williams fin 
$2146,50, dated August 17th, 1838, which becomes due Jan. 
11th, 1839 : if the note is discoimted at 6 per cent, what 
feady money must be paid for it September 25th, 1838 ? 

10. C owes D $3456, to be paid October 27th, 1842 ; C 
wishes to pay on the 24th of August, 1838, to which D con- 
sents ; how much ought D to receive, interest at 6 per centi 

11. What is the present value of a note of $4800, due 4 
. years hence, the interest being computed at 5 per cent pel 

annum ^ 

12. A man having a horse for sale, ofiered it for $225 cash 
in hand, or $230 at 9 months ; the buyer chose the latter : 
did the seller lose or make by his o£fer, suppising money to 
be worili 1 per cent ? 
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BANK DISCOUNT. 

Bank Discount is the charge made by a bank fiir the 
payment of money on a note before it becomes due. 

By the custom of banks, this discount is the interest on the 
i^amoimt named in a note, calculated from the time the note 
fk discoxmted to the time when it falls due ; in which time 
the three days of grace are always included. 
The interest is always paid in advance. 

Rule. — Add 3 days to the time which the note has to run^ 
and then calculate the interest for that time at the given rate^ 

EXAMPLES. 

1. What is the bank discount of a note £>r $350, payable 
3 months after date, at 7 per cent interest f 

2. What is the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest ? 

3. A merchant sold a cargo of cotton for $15720, for which 
he receives a note at 6 months : how much money v/ill he 
receive at a bank for this note, discounting it at 6 per cent 
interest? 

4. What is the bank discount on a note of $556,27 paya* 
ble in 60 days, discounted at 6 per cent interest ? 

5. A has a note against B for $3456, payable in three 
months ; he gets it discounted at 7 per cent interest . how 
much does he receive 1 

6. What is the bank discount on a note of $367,47, having 
I year, 1 month, and 13 days to run, as shown by the face of 
the note, discounted at 7 per cent 1 

7. For value received, I promise to pay to John Jones, on 
the 20th of November next, six thousand five hundred and 
•eventy-nine dollars and 15 cents. What will be the discount 
on this, if discounted on the 1st of August, at 6 per cent per 
annum? 

S63. What IB bank discount 1 How is interest ealcolated by the 
enstom of banks? How is the interest paidi How do you find the 
interest 1 
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8. A merchant bought 175 barrels of flour at $7,50 oenti 
a barrel, and sells it immediately for $9,75 a barrel, in 
which he receives a good note, payable in 6 months. IS bo 
should get this note dSscounted at a bank, at 6 per cent, idiaft 
will be his gain on the flour ? 



PROOF. 



Bank interest on $507,872 for 3 months, including 3 days ol 
grace, at 6 per cent =7, 87 2, which being taken from the face of 
Uie note, leaves $500 for its present value. 

EXAMPLES. 

1. For what sum must a note be drawn, at 7 per cent, 
payable on its face in 1 year 6 months and 15 days, so that 
when discounted at bank it shall produce $307,27 ? 

2. A note is to be drai^ having on its face 8 months and 
12 days to run, and to bear an interest of 7 per cent, so that 
it will pay a debt of $5450 : what is the amount 1 

S64. How do you make a note payable at a future tune, whose pre- 
•cut yulue shall be a ^'iveu aluo>UL\\^ 



premjm 



264. To make a note due at a fuHre time^ whose 
ffalue shall be a given amount. 

1. For what sum must a note be drawn at 8 months, » 
that when discounted at a bank, at 6 per cent, the ammmt 
received shall be $500 1 

Analysis. — ^If we find the interest on 1 dollar for the giTBD 
tune, and then subtract that interest from 1 dollar, the remdndtf 
will be the ^present value of 1 dollar, due at the expiration of that 
time. Then, the number of times which the present value of 
the note contains the present value of 1 dollar, -mil be the num- 
tper of dollars for which the note must be drawn : hence, 

Divide the present value of the note by the present value of 
1 dollar, reckoned for the same time and at the same rate if 
mteresty and the quotient wiU be the face of the note. 

OPERATION. 

Interest of $1 for the time, 3fno. and 3c2a.=$0,0155, iR^oh Jl 
taken from $1, gives present value of $1=0,9845 ; then, $500-r h 
0,9845=$507,872+ =face of note. 
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3. What sum, 6 months and 9 days from July 18th, 1856, 
drawmg an interest of 6 per cent, will pay a debt of $674,89 
at bank, on the 1st of August, 1 8^ ? 

4. Mr. Johnson has Mr. Squires* note for $874,57, having 
4 months to run, from July 13th, without interest. On the 
first of October he wishes to pay a debt at bank of $750,25, 

I and discounts the note at 5 per cent in payment : how much 
f must he receive back from the bank ? 

5. Mr. Jones, on the 1st of June, desires to pay a debt at 
bank by a note dated May 16th, having 6 months to run and 
drawing 7 per cent interest : for what amount must the note 
be drawn, the debt being $1683,75 ? 

6. Mr. Wilson is indebted at the bank in the sum of 
$367,464, which he wishes to pay by a note at 4 months 
with interest at 7 per cent : for what amount must the note 
be drawn 1 

EQUATION OF PAYMENTS. 

266. Equation of Payments is the operation of finding the 
mean time of payment of several sums due at difierent times, 
Bo that no interest shall be lost or gained.^ 

1. If I owe Mr. Wilson 2 dollars tc be paid in 6 months, 
3 dollars to be paid in 8 months, and 1 dollar to be paid in 
12 months, what is the mean time of payment ? 

OPERATION. 

Int of $2 for 6mo.=:int. of Si for l2mo. 2x 6=12 

" of S3 for 8mo.=int. of Si for 24mo. 3x 8=24 

" of SI for 12mo.=int. of SI for l2mo. 1 x 12=jL2 

S6 48 48 

Akaltsis. — The interest on all the sums, to the times of pay* 
inent, is equal to the interest of Si for 48 months. But 48 is 
«qaal to the sum of all the products which arise from multiplying 
each sum by the time at which it becomes due : hence, the sum 
cf the products is equal to the time which would be necessary fox 
Si to produce the same interest as would be produced by all the 
principals. 

* The mean tune of payment is sometuhes found by first finding ih4 
present value of each payment ; but the rule here given haa tbft trasi^ 
Uon of the best authoritiea in this country and 'Eu^Towii. 
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If $1 will produce a certain interest in 48 months, in whst tiiDA 
will $6 (or the sum of the payments) produce the same intorert ! 
The time is obviously found by dividing 48 (the sum of the pro. 
(^ucts) by $6, (the sum of the payments.) 

Hence, to find the mean time, 

Multiply each paytnent by the time before it becomes dutf 
and dimde the sum of the products by the sum of ih€ fas 
merit? : the quotient will be the mean time. 

EXAMPLES. 

1 . B owes A $600 ; $200 is to be paid in two m3ntlu» 
$200 in four months, and $200 in six months : what is tha 
mean time for the payment of the whole ? 

OPERATION. 

Analysis.— We here multiply each onn^?^ onn 

sum by the time at which it becomes 200X4— oOO 

due, and divide the sum of the products 200x6 — 1200 

by the sum of the payments. 6|00 )24|00 

Ans. 4 montk, 

2. A merchant owes $600, of which $100 is to be paid in 
4 months, $200 in 10 months, and the remainder in 16 
months : if he pays the whole at once, in what time must he 
make the payment? 

3. A merchant owes $600 to be paid in 12 months, $800 
to be paid in 6 months, and $900 to be paid in 9 months : 
what is the equated time of payment ? 

4. A owes B $600 , one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months: 
what is the mean time of payment ? 

5. A merchant has due him $300 to be paid in 60 days, 
$600 to be paid in 120 days, and $750 to be paid in 180 
days : what is the equated time for the payment of the 
whole "? 

6. A merchant has due him $1500 : one-sixth is to lie 
paid in 2 months, one-third in 3 months, and the rest in 6 
months : what is the equated time for the payment of the 
whole ? 

ilMSi>. What is equation of payments 1 How do you find the mean or ^ 
equated time ? 
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/. I two $1000 to be paid on the first of January, $1500 
on the Ist of February, $3000 on the Ist of March, and 
$4000 on the 15th of April : reckoning from the Ist of Janu- 
ary, and calling February 28 days, on what day must the 
money be paid ? 

NoTK. — If one of the payments, as in the above example, is &ub 
on the day from which the equated time is reckoned, its corres- 
ponding product will be nothing, but the payment must still b« 
added in finding the sum of the payments. 

8. I owe Mr. Wilson $100 to be paid on the 15th of July, 
$200 on the 15th of August, and 300 on the 9th of Septem* 
bei : what is the mean time of payment 1 

OPERATION. 

From Ist of July to Ist payment 14 days. 
'* " ** to 2d payment 45 days. 
•' " " to 3d payment 70 days. 

100X14= 1400 

200X45= 9000 

Then by rule given above we 300 X 70=21000 

^^®' 600 6[0 0)314|00 

Hence, the equated time is 52i days from the 1st of July ; that 
ii, on the 2 2d day of August. 
Bat if we estimate the time from the 15th of July we shall have 

From July 15th to 1st payment days. 
'* ** to 2d payment 30 days. 

** *' to 3d payment 54 days. 

Then, 100 x 0= 000 

200x30= 6000 
300x54= 162 00 

600 6|00 )222| 00 
37 
lienoe, the payment is due in 37 days from July 15th; or, on 
flie 22d of August — ^the same as before. 

Therefore : Any day may be taken as the one from which 
the mean time is reckoned. 

Note. — If one payment is due on tbe day from whicb the time id 
Seckoned, how do you treat it? Can you compute the tvmA C\^xsv^sii!| 
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9. Ml. Jones purchased of Mr. Wilson, on a credit of six 
months, goods to the following amounts : 

15th of January, a bill of $3750, 

10th of February, a bill of 3000, 

6th of March, a bill of 2400, 

8th of June, a bill of 2250. 

He wishes, on the 1st of July, to give his note lor th 
amount : at what time must it be made payable ? 

10. Mr. Gilbert bought $4000 worth of goods : he was to 
pay $1600 in five months, $1200 in six months, and there* 
mainder in eight months : what will be the time of credit, if 
he pays the whole amount at a single payment ? 

11. A merchant bought several lots of goods, as follows: 

A bill of $650, June 6th, 
A bill of 890, July 8th, 
A bill of 7940, August 1st. 

Now, if the credit is 6 months, how many days from do- 
cember 6th before the note becomes due ? At what time 1 

ASSESSING TAXES. 

266. A tax is a certain sum required to be paid by the 
inhabitants of a town, county, or state, for the support of 
government or some public object. It is generally collected 
from each individual, in proportion to the amount of his 
property. 

In some states, however, every white male citizen over the 
age of twenty-one years is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed ii 
called a poll 

267. In assessing taxes, the first thing to be done is to mak 
a complete inventory of all the property in the town on which 
the tax is to be laid. If there is a poll-tax, make a full list 
of the polls and multiply the number by the tax on each 
poll, and subtract the product from the whole tax to he 

£60. What is a tax 1 How '\b \X ^eTLCsii&<3 cuVL^ctod 1 What b » 
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jed by the town : the remainder will be the amount to 
raised on the property. Having done this, divide the 
lie tax to be raised by the amount of taxable property 
I the quotient toill be the tax on $1. Then multiply thie 
tient by the inventory of each individual, and the produot 
I be the tax on his property. 

EXAMPLES. 

. A certain town is to be taxed $4280 ; the property on 
ich the tax is to be levied is valued at $1000000. Now 
re are 200 polls, each taxed $1,40. The property of A 
alued at $2800, and he pays 4 polls 

Vs at $2400, pays 4 polls. E's at $7242, pays 4 polls. 
Vs at $2530, pays 2 " F's at $1651, pays 6 " 
)'8 at $2250, pays 6 " G's at $1600,80 pays 4 " 

Vhat will be the tax on 1 dollar, and what will be A'b 
, and also that of each on the list ? 

;ir8t, $ 1,40 X 200 = $280 amount of poll-tax. 
4280— $280=4000 amount to be levied on property, 
lien, $4000-f-$1000000=4 mills on $1. 
few, to find the tax of each, as A*s, for example, 
A's inventory - - - $2800 

,004 



• 11.200 
4 polls at $1,40 each - - 5,60 

A's whole tax - - - - $16,800 

a the same manner the tax of each person in the town- 
I may be found. 

laving found the per cent, or the amount to be raised on 
ii dollar, form a table showing the amount which certain 
us would produce at the same rate per cent. Thus, aftei 
ing found, as in the last example, that 4 mills are to be 
ed on every dollar, we can, by multiplying in succession 
the numbers 1, 2, 3, 4, 5, 6, 7, 8, &c., form the following 

\7 What is the first thing to be done in assessing a tax 1 If there 
poll-tax, how do you find the amount 1 How then do ycu find the 
cent of tax to be levied on a dollar 1 How do you then find the 
uut to be levied on each individual 1 
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TABLE. 



s 


$ 


$ $ 


$ 


s 


1 gives 0.004 


20 gives 0.080 


300 gives 1.200 | 


2 


» 0.008 


30 " 0.120 


400 " 


1.600 


3 


' 0.012 


40 " 0.160 


500 " 


2.000 


4 


' 0.016 


50 « 0.200 


600 " 


2.400 


6 


' 0.020 


60 •* 0.240 


700 " 


2.800 


6 


* 0.024 


70 « 0.280 


800 « 


3.200 


7 


* 0.028 


80 " 0.320 


900 « 


3.600 


8 


' 0.032 


90 " 0.360 


1000 " 


4.000 


9 


' 0.036 


100 " 0.400 


2000 " 


8.000 


10 


* 0.040 


200 . " 0.800 


3000 « 


12.000 



This table shows the amount to be raised on each sum in 
the coluinns under I's. 

EXAMPLES. 

1. Find the amount of B's tax from this table. 

B's tax on $2000 - - is - $8,000 
B'staxon 400 - - is - $1,600 
B's tax on 4 polls, at $1,40 - $5.600 , 
B's total tax - - is - $15,200 

2. Find the amount of C's tax from the table. 



C's tax on $20()0 - 

C's tax on 500 - 

C's tax on 30 - 

C's tax on 2 polls - 

C's total tax - - 



$8,000 
$2,000 
$0,120 
$2.800 
is - $12,920 



- IS 

- is 

- is 

- is 



In a similar manner, we might find the taxes to be paid 
by D, E, &c. 

3. If the people of a town vote to tax themselves $1500, 
to build a public hall, and the property of the town is valued 
at $300,000, what is D's tax, whose property is valued at 
$2450? 

4. In a school district a school is supported by a tax od 
the property of the district valued at $121340. A teacher is 
employed for 5 months at $40 a month, and contingent ex- 
penses are $42,68 ; what will be a farmer's tax whose property 
is valued at $3125 ? 
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COINS AND CURRENCY. 

Coins are pieces of metal, of gold, silver, or copper, of 
ilues, and impressed with a public stamp prescribed 

country where they are made. These are called 
and are declared to be a legal tender in pa3^ent of 

The Constitution of the United St&tes provides, that 
d silver only shall be a legal tender. 

Currency is what passes for money. In our country 

e three kinds. 

The coins of the-country : 

Foreign coins, having a fixed value established by 

Bank notcB, redeemable in specie. 

. — The foreign coins most m use in this country are the 
shilling, valued at 22 cents 2 mills ; the English scve- 
alued at $4,84; the French franc; valued at 18 oents 6 
euid the five-franc piece, valued at $0,93. 

)ugh the currency ol the United States is in dollars, 
id mills, yet in some of the States accounts are still 
pounds, shillings and pence. 

U the States the shilling is reckoned at 12 pence^ the 
it 20 shillings^ and the dollar a^ 100 cents. 
following table shov/s the number of shillings in a dol- 
i value of £1 in dollars, and the value of $1 in the 
of a pound : 

45. 6c;. - £l=$4,84,and|I=d£^.|^. 

6^. - £1=$3^, and 11= £ ^. 



lish currency, 
S., Va., Ky., ) 

r., Ohio, N. 

lina, 

., Pa., Del 

s 

irolina &; Ga. 
sula & Nova \ 
a, j 



8*. - £l=|2J, and$l=£ f 

Is.Gd. . £1=$2J, and$l=£ |. 

45. Sd. - £l=$4f and |l.z=£ ^. 

5s. -£l=$4, and$l=£ ^. 



Nhat are coins 1 
dvrl 



What are they called! What is made t 
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REDUCTION OF CURRENCIES 

270. Reduction of Currencies is changing their deuomiiUr 
tions without changing their values. 

There are two cases of the Reduction of Currencies : 
1st. To change a currency in pounds shillings and pe&oe^ 

to United States currency. 

2d. To change United States currency to pounds, shilling 

and pence. 

271. To reduce pounds, shillings and pence to UnUd 
States currency, 

1. What is the value of £3 12s. 6d., New England cb^ 
rency, in United States money ? 

OPSRATION. 

Analysis. — Smce £l=S3i, the £3 12«. 6rf. — £3.625 
number of dollars in £3 125. 6d,= dolls, in £1 =- .Si 

£3.625, will be equal to £3.625 ' To?{ij. 

taken 3i times : that is, to $12,08 : l.-^U«t 

hence, 10.816 

Ans. $12,083+ 

Multiply the amount reduced to pounds and the decimals of 
a pound by the number of dollars hi a pounds and thejroduei 
will be the answer. 

272. To reduce United States money to pounds^ shillings 
and pence. 

1. What is the value of $375,87, in pounds, shillings and 
pence, New York currency 1 

Analysis. — Since Sl=£f, the 
number of pounds in $375.87 will be operation. 

equal to this number taken f times : $375.87 X f =£150.348 
that is, equal to £150.348=£150 65. =£150 6s. ll^d. 

iHd.: hence, 

, 269. What is currency 1 How many kinds are there 1 What foid|C 
coins are most used in this country 1 What are the denominationB d 
United States currency 1 What denominations are sometimes used Jn 
the States 1 

270. What is reduction of currencies 1 How many kinds of redao- 
tion are there 1 What are they 1 

271. What is the rule fur reducing from pounds^ shilling and peno* 
|0 Uuilcd States money 1 
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Multiply the amount by that fraction of a pound which 
denotes the value of $1, and the product will be the answer in 
pounds and decimals of a pound, 

EXAMPLES. 

1. What is the value of £127 18s. Gc?., New England 
oiirrenoy, in United States money ? 

2. yhidX is the value of $2863,75 in pounds, shillings and 
pence, Pennsylvania currency ? 

3. What is the value of X459 3*. 6(^., Georgia currency, in 
United States money ? 

4. What is the value of $973,28 in pounds, shillings and 
pence, North Carolina currency ] 

5. What is the value in United States money of £637 18*. 
Sd.^ Canada currency ? 

6. Heduce $102,85 to English money; to Canada cur- 
rency ; to New England currency ; to New York currency ; 
to Pennsylvania currercy ; to South Carolina currency. 

7. Reduce £51 135. O^c?. English money ; £62 IO5. Can- 
ada currency ; £75 New England currency; £100 New 
York currency ; £193 15^. Pennsylvania currency; and £58 
6#. l\d, Georgia currency, to United States money. 

EXCHANGE. 

273. Exchange denotes the payment of a sum of money 
by a person residing in one place to a person residing in an- 
other. The payment is usually made hy means of a bill of 
exchange. 

A Bill of Exchange is an order from one person to another 
directing the payment to a third person named therein of a 
certain sum of money : 

1. He who writes the open letter of request is called the 
drawer or maker of the bilL 

2. The person to whom it is directed is called the drawee. 

372. What is the rule for reducing from United States money to 
pounds, shillings and pence 1 

273. What does exchange denote ? How is the payment sencrally 
made 1 What is a bill of exchange 1 Who is the drawer 1 Who tbt 
drawee ? Who th» buyer or remitter 1 
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3. The person to whom the money is ordered to be paid is 
called the payee ; and 

4. Any person who purchases a bill of exchange is called 
the luj/er or remitter, 

274. A bill of exchange is called an inland bill, when the 
dra>ver and drawee both reside in the same country ; and when 
they reside in difierent countries, it is called a foreign bill. 

Exchange is said to be at par, when an amount at the 
place from which it is remitted will pay an equal amount at 
the place to which it is remitted. Exchange is said to be at 
a premium^ or above par, when the sum to be remitted will 
pay less at the place to which it is remitted ; and at a diit 
county or behw par^ when it will pay more. 

KXABiPLES. 

1. A merchant at Chicago wishes to pay a bill in New 
York amounting to $3675, and finds that exchange is 1 j- per 
cent premium : what must he pay for his bill ? 

2. A merchant in Philadelphia wishes to remit to Charles- 
ton $8756,50, and finds exchange to be 1 per cent below par ; 
what must he pay for the bill ? 

3. A merchant in Mobile wishes to pay in New York 
$6584, and exchange is 2\ per cent premium : how much 
must he pay for such a bill \ 

4. A merchant in Boston wishes to pay in New Orleani 
$4653,75 ; exchange between Boston and New Orleans is 1^ 
per cent below par : what must he pay for a bill ? 

5. A merchant in New York has $3690 which he wisUea 
to remit to Cinciimati ; the exchange is \\ per cent below 
par : what will be the amount of his bill % 

FOREIGN BILLS. 

275. A Foreign Bill of Exchange is one in which the 
drawer and drawee live in diiTerent countries. 

Note. — In all Bills oif Exchange on England, the £ sterling ia 
die unit or base, and is still reckoned at its former value of $4| 
j=8i,4444+, instead of its present value $4,84. 

274. When is a bill of exchange said to be inland \ When foreign 1 
l^Hien 18 exchange said to be at par 1 When at a premium 1 Wboo 
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Hence, £1 =$4.4444+ 

Add 9 per cent, .3999 

Gives the present value of £l $4.8443, 

Hence, the trae par value of Exchange on England is 
9 per cent <hi the nominal base. 

1. A merchant in New York wishes to remit to England 
a bill of Exchange for £125 155. 6^: how much must he 
pay for this bill when exchange is at 9J per cent premium ? 

£125 155. 6e^. =£125.775 

Add 9^ per cent - - - - 11.9486+ 

gives amount in £'s, at $4|=i^. £137.7236+ 

Note. — The pounds and decimals of a pound are reduced to 

dollars by multiplying by 40 and dividing by 9 — giving, in this 

case, $612,105. 

KuLE. — 1. RedMce the amount of the hill to pounds and 
decimals of a pounds and then add the premiimi of exchange. 

II. MvUiply the result by 40 and divide the prodicct by 
9 : the quotient vriU be the answer in United States Money. 

2. A merchant shipped 100 bales of cotton to Liverpool, 
each weighing 450 pounds. They were sold at 7^. per 
pound, and the freight and charges amounted to £187 10s. 
He sold his bill of exchange at 9^ per cent premium : how 
much should he receive in United States Money ? 

3. There were shipped from Norfolk, Va., to Liverpool, 
85hhd, of tobacco, each weighing 450 pounds. It was sold 
at Liverpool for 12^d, per pound, and the expenses of freight 
and commissions were £92 Is. 8d, If exchange in New 
York is at a premium of 9J per cent, what should the ownei 
receive for the bill of exchange, in United States Money ? 

276 . The unit or base of the French Currency is the French 
franc, of the value of 1 8 cents 6 mills. The franc is divided into 
tenths, called decimes, corresponding to our dimes, and into 
centimes corresponding to cents. Thus, 5.12 is read, 5 francs 
and 12 centimes. 

275. What is a foreign bill of exchange 1 In bills on England, whal 
is the emit or bass 1 What is the exchange value of the £ sterling 1 
How much is the true value above the commercial value of the £ ste^ 
iing 1 How do you find the value of a bill in English cuirencf ii 
United States money 1 
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All bills of exchange on France are drawn m fraiuss. 
Exchange is quoted in New York at so many francs and 
oentimes to the dollar. 

1. What will be the value of a bill of exchange for 4536 
francs, at 5.25 to the dollar 1 

AvALTsis. — Since 1 dollar will buy ' operation 

5 25 francs the bill will «)8t as many 5 25)4536(1864 Am 
dollars as 5.25 is contained times in the ' ^ 

amount of the bill : hence, 

Divide theanumnt of the btU by the value of%\ in francs, 
the quotient is the amount to be paid in dollars 

2. What will be the amount to be paid, United Stated 
money, for a bill of exchange on Paris, of 6530 francs,-^ 
exchange being 5.14 francs per dollar? 

3. "V^Qiat will be the amount to be paid in United Statai 
money for a bill of exchange on Paris of 10262 francs, ex- 
change being 5.09 francs per dollar 1 

4. What will be the value in United States money of a 
bill for 87595 francs, at 5.16 francs per dollar ? 

DUTIES. 

277. Persons who bring goods or merchandise into the 
United States, from foreign countries, are required to land 
them at particular places or Ports, called Ports of Entry, and 
to pay a certain amount on their value, called a Duty. This 
duty is imposed by the General Government, and must be 
the same on the same articles of merchandise, in every part 
of the United States. 

Besides the duties on merchandise, vessels employed in 
commerce are required, by law, to pay certain sums for the 
privilege of entering the ports. These sums are large 01 
small, in proportion to the size or tonnage of the vessels. 
The moneys arising from duties and tonnage, are called 
revenues. 

276. What is the unit or base of the French currency 1 What is iti 
value 1 How is it divided 1 In what currency are French bills of ex- 
change drawn 1 

277. What is a port entry ? WTiat is a duty 1 By whom are dutiei 
imposed 1 What charges are vessels required to pay 1 What an tbi 
monejTB arising from duties and tonnage called 1 
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278. The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure their 
faithful collection, the government has appointed various 
officers at each port ofentry or place where goods may be 
landed. 

279. The oiEce established by the government at any port 
of entry is called a Custom House, and the officers attached 
to it are called Custom House Officers. [ 

280. All duties levied by law on goods imported into the 
United States, are collected at the various custom houses, and 
are of two kinds, Bpecific and Ad valorem. 

A specific duty is a certain sum on a particular kind of 
goods named ; as so much per square yard on cotton or wool- 
len cloths, so much per ton weight on iron, or so much per 
gallon on molasses. 

An ad valorem duty is such a per cent on the actual cost 
of the goods in the country from which they are imported. 
Thus, an ad valorem duty of 15 per cent on English cloths, is 
a duty of 15 per cent on the cost of cloths imported from Eng- 
land. 

281. The laws of Congress provide, that the cargoes of all 
vessels freighted with foreign goods or merchandise shall be 
weighed or gauged by the custom house officers at the port to 
which they are consigned. As duties are only to be paid on 
the articles, and not on the boxes, casks and bags which con- 
tain them, certain deductions are made from the weights and 
measures, called Allowances. 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, box, bag, 6cc., which con 
tains them. 

278. Under whose direction are the revenues of the country 1 

279. What is a custom house 1 What are the officers attached to it 
called? 

280. Where are the duties collected 1 How many kinds are there, 
uid what are they called 1 What is a specific duty 1 An ad Talorem 
duty ? 

281. What do the laws of Congress direct in relation to foreign 
goods ? Why are deductions made from their weight 1 What are 
these deductions called 1 What is gross weight 1 What is draft t 
What is the greatest draft allowed 1 What is tare 1 What are tbt 
diflereo^ kinds of tare ? What allowances are uadfi on U^iLont 
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Draft 18 an allowance from the gioss weight cm acooon^^ 
waste, where there is not actual tare. 

On 112^. . it is 126. 

From 112 to 224 " 2, 

'* 224 to 336 *« 3, 

336 to 1120 '* 4, 

" 1120 to 2016 " 7. 

Above 2016 any weight " 9; 

consequently, 9Z5. is the greatest drail allowed. 

Tare is an allowance made for the weight of the boxei. 
barrels, or bags containing the commodity, and is of tline 
kinds : 1^;^, Legal tare, or such as is established by law ; 2i, 
Customary tare, or such as is established by the custom among 
merchants ; and 3(/, Actual tare, or such as is found by re- 
moving the goods and actually weighing the boxes or cash 
in which they are contained. 

On liquors in casks, customary tare is sometimes allowed 
on the supposition that the cask is not full, or what is called 
its actual wants ; and then an allowance of 5 per cent for 
leakage. 

A tare of 10 per cent is allowed on porter, ale and beer, in 
bottles, on account of breakage, and 5 per cent on ail olliei 
liquors in bottles. At the custom house, bottles of the com- 
mon size are estimated to contain 2^ gallons the dozen. 

Note. — For tables of Tare and Duty, see Ogden on the Tariff 
of 1842. 

EXAMPLES. 

1. What will be the duty on 125 cartons of ribbons, each 
containing 48 pieces, and each piece weighing 3oz, net, and 
paying a duty of $2,50 per pound ? 

2. What will be the duty on 225 bags of cofiee, each weigh- 
ing gross 160Z6., invoiced at 6 cents per pound ; 2 per cent 
being the legal rate of tare, and 20 per cent the duty ? 

3. What duty must be paid on 275 dozen bottles of claiet, 
estimated to contain 2J gallons per dozen, 5 per cent being 
allowed for breakage, and the duty being 35 cents per gallon? 

4. A merchant imports 175 cases of indigo, each case 
weighing 196lbs. gross ; 15 per cent is the customary rate of 
tare, and the duty 5 cents per pound : what duty must he 

pay on the whole ? 
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ALLIGATION MEDIAL. 

282. Alligation Medial is the process of finding the 
price of a mixture when the quantity of each simple and its 
price are known. 

' 1. A merchant mixes 8^. of tea, worth 75 cents a pound, 
with 16/6. worth $1,02 a pound : what is the price of the 
mixture per pound ? 

Analtsis. — The quantity, Sib. of operation. 

tea, at 75 cents a pound, costs $6; 8lb. at 75cts,z=:$ 6,00 
and 16lb. at $1,02 costs $16,32: 16Zi. at $1,02 =$16,32 
hence, the mixture, = 24/i., costs qT — oa\o9 qq 

$22,32 ; and the price of lib, of the "^^ -tf4>ff^ 

mixture is found by dividing this $0,93^ 

cost by 24 : hence, to find the price of the mixture, 

I. Find the cost of the entire mixture : 

II. Divide the entire cost of the mixtvnre by the sum of 
the simples, and the qiwtient toUl be the price qjF the mioaure. 

EXAMPI<ES. 

1. A farmer mixes 30 bushels of wheat worth 5s. per 
bushel, with 72 bushels of rye at 3^. per bushel, and with 
60 bushels of barley worth 2^. per bushel : what should be 
the price of a bushel of the mixture ? 

2. A wine merchant mixes 15 gallons of wine at $1 per 
gallon with 25 gallons of brandy worth 75 cents per gallon : 
what should be the price of a gallon of the compound I 

3. A grocer mixes 40 gallons of whisky worth 31 cents 
per gallon with 3 gallons of water which costs nothing : what 
should be the price of a gallon of the mixture? 

4. A goldsmith melts together 2lb. of gold of 22 carats 
fine, 6oz. of 20 carats fine, and Qoz, of 16 carats fine : what 
is the fineness of the mixture ? 

5. On a certain day the mercury in the thermometer was 
observed to average the following heights: from 6 in the 
morning to 9, 64° ; from 9 to 12, 74° ; from 12 to 3, 84° ; 
and from 3 to 6, 70° : what was the mean temperature of 
'he day ? 

^2. What is Alligation Medial . What is the rule for detoiminiAg 
he price of the mixture 1 
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A. 


B. 


C. 


D. 


E. 


i 


i 


2 


1 


3 




1 




2 


2 


i 




1 




1 



ALLIGATION ALTERNATE, 

283. Alligation Alternate is the process of finding what 
proportions must he taken of each of several simples, whose 
prices are known, to form a compound of a given price. It 
is the opposite of Alligation Medial, and may he proved hy it. 

284. To find the proportional paru 

1. A farmer would mix oats at 35. a hushel, rye at 6^., and 
wheat at 9^. a hushel, so that the mixture shall be worth 5 
shillings a hushel : what proportion must be taken of each 
aorti 

OPERATION. 



i oats, 3i 
5 \ rye, gJ 
( wheat, 9 

Analysis. — On every bushel put into the mixture, whose puce 
is less than the mean price, there ^ill be a gain ; on every bushel 
whose price is greater than the mean price, there will be a loss; 
and since there is to be neither gain nor loss by the mixture, the 
gains and losses must balance each other. 

A hushel of oats, when put into the mixture, will bring 5 shf- 
lings, giving a gain of 2 shillings ; and to gain 1 shilling, we most ' 
take half as much, or ^ a bushel, which we write in column A. 

On 1 bu«hel of wheat there will be a loss of 4 shillings ; and 
to make a loss of 1 shilling, we must take J of a bushel, which 
we also write in column A: \ and \ are called proportional 
numbers. 

Again : comparing the oats and rye. there is a gain of 2 shil- 
lings on every bushel of oats, and a loss of 1 shilling on every 
bushel of rye : to gain 1 shilling on the oats, we take 4 a bushel, 
and to lose 1 shilling on the rye, we take 1 bushel : these num- 
bers are written in column B. Two simples, thus compared, are 
called a couplet : in one. the price of unity is less than the mean 
]^rice^ and tn the other it is greater. 

If, every time we take } a bushel of oats we take J ot a bushel 
of wheat, the gain and loss will balance ; and if every time wc 
take ^ a bushel of oats we take 1 bushel of rye, the gain and low 



283. What is Alligation Alternate I 

8S4. How do you find the pToportioual uambon f 
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will balance : hence, if the proportional numbers of a couplet be 
multiplied by any number , the gain and loss denoted by the prodrnts^ 
toill balance. 

When the proportional numbers, in any column, are fractional 
(as in columns A and B), multiply them by the least common 
divisor of their denominators, and write the products in new 
columns C and D. Then, add the numbers in columns C and D, 
Standing opposite each simple, and if their sums have a comnios 
fiictor, reject it : the last result will be the proportional numbers. 

Rule. — I. Write the prices or qualities of the simples in a 
calumny beginning with the lowest^ and the mean price or 
quality at the hft^ 

II. Opposite the first simple write the part which must be ^ 
taJcen to gain 1 of the mean price^ and opposite the other simple 
of the couplet^write the part which must be taken to lobe 1 of 
the m^an price, and do the same for each simple, 

III. When the proportional numbers are frctctionaly reduce 
them to integral numbers, and then add those which stand ojypo- 
site the same simple : if the sums have a common factor^ reject 
it: the result will denote the proportional parts, 

2. A merchant would mix wines worth I65., IBs., and 22s, 
per gallon, in such a way, that the mixture may be worth 
20s, per gallon : what are the proportional parts ? 



OPERATION. 



ri6 

20-^ 18t 
(22J 



A. 

JL 

4 

J 



B. 


C, 


D. 


E. 




1 




1 


i 




1 


1 


i 


2 


1 


a 



PROOF. 

1 gallon, at 16 shillings, = I65. 

1 gallon, at 18 shillings, = I85. 

3 gallon, at 22 shillings, = 66s. 

5)100(20s., mean price. 

Note. — The answers to the last, and to all similar questions^ 
mil be infinite in number, for two reasons : 

1st. If the proportional numbers in column E be multiplied oy 
any number, integral or fractional, the products will denote pro- 
portional parts of the simples. 

S:d. Tf the proportional mimluira of any couplet he muUi\)liod M 
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any number, the gain and loss in that couplet will still « 3aas8, 
and the proportional numbers in the final result will be ch .i^oi 

3. What proportions of tea, at 24 cents, 30 cents, 33 cents 
and 36 cents a pound, must be mixed together so that the 
mixture shall be worth 32 cents a pound ? 

4. What proportions of coffee at IGcts., 20cts. and 2ScU, 
per pound, must be mixed together so that the coznpoimd 
shall be worth 24c^. per pound ? 

5. A goldsmith has gold of 16, of 18, of 23, and of 24 caraU 
fine : what part must be taken of each so that liie mixture 
shall be 21 carats fine 1 

6. What portion of brandy, at 145. per gallon, of old Ma- 
deira, at 24s. per gallon, of new Madeira, at 21*. per gallon, 
and of brandy^ at lOs, per gallon, must be mixed togeUier so 
that the mixture shall be worth I85. per gallon ? 

285. When tJie quantity of wie simple is given : 
1. How much wheat, at 9*. a bushel, must be mix(«d with 
20 bushels of oats worth 8 shillings a bushel, that tite mix- 
ture may be worth 5 shilhngs a bushel ? 

Analysis. — Find the proportional numbers : they are 2 and 1 
hence, the ratio of the oats to the wheat is ^ : therefore, thew 
must be 10 bushels of wheat. 

Rule. — I. Find the proportional numbers^ and torite tk 
given simple opposite its proportional number. 

II, Multiply the given simple by the ratio which its propot- 
tional number bears to each of the others^ and the products 
will denote the quantities to be taken of each, 

EXAMPLES. 

1. How much wine, at 5s., at 5s. 6tf., and 6s. per gallon 
must be mixed with 4 gallons, at 4s. per gallon, so that the^ 
mixture shall be worth 5s. 4g?. per gallon ? 

2. A farmer would mix 14 bushels of wheat, at $1,20 pel 
bushel, with rye at 72c^s., barley at 48c^s., and oats at 36c^. . 
how much must be taken of each sort to make the mixturt 
worth 64 cents per bushel 1 

3. There is a mixture made of wheat at 4s. per bushel, 
rye at ^s., barley at 2s., with 12 bushels of oats at iSd. per 
busliel : how much is taken of each sort when the mixtuie ii 
worth 8s, 6(1 ? 
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4. A distiller would mix 40^aZ. of French brandy at 129. 
per gallon, with English at 75. and spirits at 45. per galkn : 
>hat quantity must be taken of each sort that tiie mixture 
Knay be a^rded at Ss, per gallon? 

286. When the quantity of the mixture is given. 

I. A merchant would make up a cask of wine containing 
50 gallons, with wine worth 165., 18s. and 225, a gallon, in 
such a way that the mixture may be worth 205. a gallon : 
how much must he take of each sort 1 

ANiXTSis. — ^This is the same as example 2, except that the 
quantity of the mixture is given. If the quantity of the mixture 
be divided by 5, the sum of the proportional parts, the quotient 
10 will show how many times each proportional part must be taken 
to make up 50 gallons: hence, there are 10 gallons of the first, 
10 of the second, and 30 of the third : hence, 

Rule. — I. Find the proportioned parts. 

II. Divide the quantity of the mixture by the sum of the 
proportional parts, and the quotient vrill denote how many 
times each part is to be taken. Multiply this quotient by 
the parts separately , and eachprodicct wiU denote the quan- 
tity of the corresponding simple. 

EXAMPLES. 

1. A grocer has four sorts of sugar, worth 12c?., 10c?., 6(f. 
and 4c?. per pound ; he would make a mixture of 144 pounds 
worth M. per pound : what quantity must be taken of each 
sort? 

2. A grocer having four sorts of tea, worth 55., 65., 85. and 
9*. per pound, wishes a mixture of 87 poimds worth 7s. per 
pound : how much must he take of each sort ? 

3. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine; 
he would make a mixture of 42o2;. of 17 carats fine ; how 
inuch must be taken of each sort ? 

Proof. — All the examples of Alligation Medial piay be 
found by Alligation Alternate. 

285. How do you find the quantity of each simple when the quantity 
of one simple is known 1 

286. How do ^ou find the quantity of each simple when the (\iiaxktUL<) 
of each luixtu/c ib known '^ 
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INVOLUTION. 

287. A POWER is the product of equal factors. The equal 
factor is called the root of the power. 

The first power is the equal factor itself, or the root: 
The second power is the product of the root by itself: 
The third power \& the product when the root is taken 3 
Hmes as a factor : 

TYie fourth power ^ when it is taken 4 times : 
The fifth power ^ when it is taken 5 times, &a 

288. The number denoting ho^ many times the root is 
laken as a factor, is called the exponent of the power. It is 
written a little at the right and over the root : thus, if the 
equal factor or root is 4, 

4= 4 the 1st power of 4 

4^=4x4=: 16 the 2d power of 4. 

43=4 X 4 X 4= 64 the 3d power of 4. 

4*=4x4x4x4= 256 the 4th power of 4. 

4*^=4x4x4x4x4=1024 the 5th power of 4. 

Involution is the process of finding the powers of numbers, 
Notes. — 1. There are three things connected with every powwi 

let, The root ; 2dj The exponent ; and 3d, The power 01 result ol 

the multiplication. 
2. In finding a power, the root is always the 1st powei : henoe, 

the number of multiplications is 1 less than the exponent : 

Rule. — Multiply the number by itself as many times less 
1 as there are units in the exponent, and the last prodvd 
will be the power, 

EXAMPLES. 

Find the powers of the following numbers : 



1. Square of 1. 

2. Square of ^. 

3. Cube of ^. 

4. Square of f . 

6. Square of 9. 
6 Cube of 12. 

7. 3d power of 125. 

8. 3d power of 16. 

9. 4 til power of 9. 



10. 5th power of 16. 

11. 6th power of 20. 

12. 2d power of 225. 

13. Square of 2167. 

14. Cube of 321. 

15. 4th power of 215. 

16. 5thpower of 906. 

17. 6th power' of 9. 

18. Square of 30049. 
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EVOLUTION. 

289. Evolution is the process of finding the factor when 
we know the power. 

The square root of a numher is the factor which multiplied 
by itself once will produce the number. 

The cube root of a number is the factor which multiplied 
by itself twice will produce the number. 

Thus, 6 is the square root of 36, because 6x6=36 ; and 
3 is the cube root of 27, because 3 X 3 X 3 = 27. 

The sign -y/ is called the radical sign. "When placed be- 
fore a number it denotes that its square root is to be ex- 
tracted. Thus, y^=6. 

We denote the cube root by the same sign by writing 3 
over it : thus, \/27 denotes the cube root of 27, which is 
equal to 3. The small figure 3, placed over the rascal, is 
called the index of the root. 

EXTRACTION OF THE SQUARE ROOT 

290. The square root of a number is a factor which mul 
tiplied by itself orice will produce the number. To extract 
the square root is to find this factor. The first ten numbers 
and their squares are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. * 

The numbers in the first line are the square roots of those 
in the second. The numbers 1, 4, 9, 16, 25, 36, &c. 
having exact factors, are called perfect sqicares. 

A perfect square is a number whicl|fhas two eaxict factors, 

NoTK. — The square root of a number less than 100 will be loss 
than 10, while the square root of a number greater than 100 will 
be greater than 10. 

287. What is a power 1 What is the root of a power 1 What is the 
first power 1 What is the second power ? The third power 1 

£88. What is the exponent of the power 1 How is it written 1 M hal 
is Involution 1 How many things are connected with every power ^ 
How do you find the power of a number 1 

289. What is Evolution 1 What is the square root of a number^ 
What IS the cube root of a number ? How do yuu denote the squan 
root of a number 1 II ow the cube loot \ 
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291. What is the square of 36=3 tenB+6 units? 

Analysis. — 36=3 tens +6 units, is first 
to be taken 6 units' times, giving 6* + 3 X 6 : 
then taking it 3 tens' times, we have 
3 X6+3«, and the sum is 3«+2{3 X 6)+6« : 
tliat is, 



3+6 
3+6 



3x6+ 6» 
32+3x6 



H 



30 
6 

180 



6 
36 



32+2(3x6) + 6 

The square of a number is equal to the square of the tens^ 
plus tufice the product of the tens by the units, plus the square 
of the units. 

The same may be shown by the figure : 

Let the line AB re- F 30 ID 

present the 3 tens or 30, 
and BC the six units. 

Let AD be a square 
on AC, and A£ a square 
on the ten's line AB. 

Then ED will be a 
square on the unit line 
6, and the rectangle EF 
^-ill be the product of 
HE, which is equal to 
the ten's line, by IE, 
which is equal to the 
unit line. Also, ther 
rectangle BK will be the 
product of EB, which is A 30" 

equal to the ten's line, by 



30 



900+180+180+36=1296. 



30 
30 
900 



30 

6 

180 



B 



S 



C^lACtl bU tllC tC^XX D 1x110, UJ 

the unit line B C. But the whole square on AC is made up of 
the square AE, the two rectangles FE and EC, and the square 
ED. 

1. Let it now be requiied to extract the square root of 
1296. 

Analysis. — Since the number contains more than two places of 
figures, its root will contain tens and units. But as the square of 
one ten is one hundred, it follows that the square of the tens of 
vhe required root must be found in the two figures on the left of 
^6. Hence, we point off the number into periods of two figures 
each. 

290. What is the square root of a number 1 What are perfect 
■quares 'i How many are there between 1 and 100 1 
3^1. Into what parts may a number be decomposed'? Wlicn sode- 
"iilNNMd, what is its stiwaie ci\v\i«\Ao'V 
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We next find the greatest square contained in operation. 

12, which is 3 tens or 30. We then square 3 - ^2 96(36 

tens which gives 9 hundred, and then place 9 un- q 

der the hundreds' place, and suhtract ; this takes — ^-- 

away the square of the tens, and leaves 396, 66)3*^6 

which is twice the product of the tens by the units 396 
plus the square of the units. 

If now, we double the divisor and then divide this remainder, 
exclusive of the right hand figure, (since that figure cannot enter 
into the preduct of the tens by the units) by it, the quotient will 
be the units figure of the root. If we annex this figure to the 
augmented divisor, and then multiply the whole divisor thus in- 
creased by it, the product will be twice the tens by the units pltw 
the square of the units 3 and hence, we have found both figures of 
the root. 

This process may also be illustrated by the figure. 

Subtracting the square of the tens is taking away the square 
A£ and leaves the two rectangles F£ and BK, together with the 
square ED on the unit line. 

The two rectangles FE and BK representing the product of units 
by tens, can be expressed by no figures less than tens. 

If, then, we divide the figures 39, at the left of 6, by twice th€ 
tens, that is, by twice AB or BE, the quotient will be BC or EK 
the unit of the root. 

Then, placing BC or 6, in the root, and also annexing it to tht 
divisor doubled, and then multiplying the whole divisor 66 by 6, 
we obtain the two rectangles FE and CE, together with the 
square ED. 

292. Hence, for the extraction of the square root, we have 
the following 

Rule. — I. Separate the given number into periods of two 
figures each, by setting a dot over the 'place of units, a se- 
cond over the place of hundreds, and so on for each alternate 
'Jig7ire at the left, 

II. Note the greatest square contained in the period on 
\he left, and place its root on the right after the manner of 

quotient m division. Subtract the square of this root 
from the first period, and to the remainder bring doian th^ 
second period for a dividend, 

292. What is the first step in extracting the square root of numbers 1 
What is the secoiidi What is the thurdl What the fourth 1 What 
the fiflb 1 (jivo the eutiro rule 
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III. Double the root thus found for a trial divisor and 
place it on the left of the dividend. Find how many 
times the trial divisor is contained in the dividend^ eoocktr 
sive of the right-hand figure^ and place the quotient in the 
root and also annex it to the divisor, 

IV. Multiply the divisor thus increased, by the last figure 
of the root; subtract the product from the dividend, and to 
the remainder bring down the next period for a new divi- 
dend, 

V. Double the whole root thus found, for a new trial di- 
visor, and continue the operation as before, untU aU tk 
periods are brought doum, 

EXAUFLES. 

1. What \a the square root of 263169 1 

Analysis. — We first place a dot over the opbration. 
9, making the right-hand period 69. We 26 3 1 69(513 
then put a dot over the 1 and also over the 25 
6, making three periods. 

The greatest perfect square in 26 is 25, 101)131 
the root of which is 5. Placing 5 in the 101 

root, subtracting its square from 26, and 1023 ^3069 
bringing down the next period 31, we have 3069 

1 31 for a dividend, and by doubling the 
root we have 10 for a trial divisor. Now, 10 is contained in 13, 
1 time. Place 1 both in the root and in the divisor : then multi- 
ply 101 by 1 ; subtract the product and bring down the next period. 

We must now double the whole root 51 for a new trial divisor; 
or we may take the first divisor after having doubled the last 
figure 1 ; then dividing, we obtain 3, the third figure of the root. 

NoTss.-^l. The left-hand period may contain but one figure ) 
each of the others will contain two. 

2. If any trial divisor is greater than its dividend, the corres- 
ponding quotient figure will be a cipher. 

3. If the product of the divisor by any figure of the root exceedfl 
the oorresponding dividend, the quotient figure is too large and 
most be diminished. 

4. There will be as many figures in the root as there are peiiodi 
in the given number. 

«. If the given number is not a perfect square there will be a 
remainder after all the periods are brought down. In this c&fi| 
periods of ciphers may be annexed, forming new periods, eaoh • 
v/i/cli wiJ] give oue deciiual v^^-^^^w xhe nwjt. 
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2 What is the square root of 36729 ? operation. 

3 67 2<^(19I.64+3 
1 



29)267 
261 



In this ^example there are two 
Mdods of decimals, which give two 
Places of decimals in the root. 



381)629 
381 



3826)24800 
22956 
3^4)184400 
153296 

31104 Aeia 
293. To extract the square root of a frckctimi. 



1. What is the square root of ,6 ] 



Note. — We first aimex one cipher to 
make even decimal places. We then ex- 
tract the root of the first period : to the 
remainder we annex two ciphers, forming 
a new period, and so on. 



OPERATION. 

.50(.707-f 
49 



140)100 
000 



1407)10000 
9849 



151 Rem. 



2. What is the square root of ^ ? 

Note. — The square root of a fraction operation. 

18 equal to the square root of the numerator /J ^/f 2 

divided by the square root of the denomi- \/-=— — =^ 

nator. ^ ^ /9 ^ 



3. What is the square root of f ? 

Note. — When the terms are not per- 
fect squares, reduce the common fraction 
to a decimal fraction, and then extract 
the square root of the decimal. 



OPERATION. 

v/j=V?75=:.8660+ 



S93. How do you extract the square rout of a deciznal fraction \ 
of & common fraction 1 

to 



How 
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RuLB. — I. If the fraOwn is a decimal^ point off ifn 

periods from the decimal point to the right, annexing d- 
phcrs if necessary, so that each period shall contain tw 
places, and then extract the root as in integral numbers, 

IL If the fraction is a common fraction, and its term 
verfcct squares, extract the square root of the numeratm and 
denominator separately ; if they are not perfect squares^ re- 
duce the fraction to a decimal, and then extract the squm 
root of the restdL 

EXAHFLES. 

What are the square roots of the following numbers? 



1. of 31 


11. of .0025? 


2. of 11 1 


12. of .000327541 


3. of 10691 


13, of .00103041 1 


4. of 2268741 1 


14. of 4.4268161 


5. of 75967961 


15. of 8|? 


6. of 36372961 ? 


16. of 9|1 


7. of 22071204 ? 


17. of^iyVt 


8. of 3271.4207 ? • 


18. of ^ 1 


9. of 4795.25731 ? 


19. offlM? 


0. of 4.3725941 


20. ofJBH 



APPLICATIONS IN SQUARE ROOT. 

294. A triangle is a plain figure which has three sides and 
three angles. 

If a straight line meets another straight line, 

making the adjacent angles equal, each is 

called a right angle ; and the lines are said 
to be perpendicular to each other. 



295. A right angled triangle is one 
which has one right angle. Lii the right 
angled triangle ABC, the side AC opposite 
the right angle B is called the kypothenuse ; 
ihe side AB the base; and the side BC 
the perpendicular. 




APPLICATIONS. 



283 




896. In a right angled triangle the square described in 
the hypothenuse is equal to the sum of the squares described 
it the other two sides. 

Thu8,if ACJB bea right 
angled triangle, right an- 
gl^ at 0, ihen will the 
large square, D, described 
OB ihe hypothenuse AB, be 
equal to the sum of the 
squares F and E described 
on the sides AG aiid CB. 
This is called the carpen- 
ter's theorem. By count- 
ing the small squares in the 
luqge square B, you wiU 
find their number equal 
to that contained in the 
small squares F and E. In this triangle the h3rpothenu8e 
AB=5, AC=4, and CB=:3. Any numbers having the 
same ratio, as «3, 4 and 3, such as 10, 8 and 6 ; 20, 16 and 
12, &c., will represent the sides of a right angled triangle. 

1. Wishing to know the distance £rom A 
to the top of a tower, I measured the height 
of the tower and found it to be 40 feet ; also 
the distance from A to B and found it 30 feet ; 
what was the distance from A to C *? 













B 


















I) 































AB=30 ; AB«=r302= 900 

BC=40 ; BC2=402 = 1600 

AC2i=ABH-BC2= 2500 

AC=y^500=50 feet. 

297. Hence, when the base and perpendicular are known 
and the hypothenuse is required, 




294. What is a triangle 1 What is a right angle 1 

296. What is a right angled tiianglel Which side is the hypothe- 

296. In a riffht angled triangle what is the square on the bjrpoth»- 
equal to f 
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Square the base and square the perpefuiieular^ add the re- 
sults and then extract the square root of their sum. 

2. What is the length of a rafler that will reach from the 
eaves to the ridge pole of a house, when the height of the 
roof ifi 15 feet and the width of the huilding 40 feet ? 

298. To find one side when we know the hypothemue aad 
the other side. 

3. The length of a ladder which will reach from the mid- 
dle of a street 80 feet wide to the eaves of a house, is 50 feet: 
what is the height of the house ? 

Analysis. — Since the square of the length of the ladder if> equal 
to the sum of the squares of half the street and the height of the 
house, the square of the length of the ladder diminished by tht 
square of half the street will be equal to the square of the height 
of the house : hence, 

Square the hypothemtse and the known side, and take tkt 
difference ; tlie sqtcare root of the difference will be the other 
side. 

EXAMPLES. 

1 . If an acre of land be laid out in a square form, what 
will be the length of each side in rods ? 

2. "What will be the length of the side of a square, in rods, 
that shall contain 100 acres? 

3. A general has an army of 7225 men : how many mnst 
be put in each line in order to place them in a square fbrmi 

4. Two persons start from the same point ; one travels 
due east 50 miles, the other due south 84 miles : how far are 
they apart ? 

5. What is the length, in rods, of one side of a square that 
hall contain 12 acres ? 

6. A company of speculators bought a tract of land (ot 
6724, each agreeing to pay as many dollars as there wew 

partners : how many partners were there ? 

297. How do you find the hypothenuse when you know the base 
and perpendicular 1 

S98. if yuu kuuw tbe bypothenuBe and one side, bow do you find the 
other aide ^ 



\ 
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7. A farmer wishes to set out an orchard of 3844 trees, so 
Ihat the number of rows shall be equal to the number of 
trees in each row : what will be the number of trees 1 

8. How many rods of fence will enclose a square field of 
10 acres ? 

9. If a line 150 feet long will reach from the top of a 
tceple 120 feet high, to the opposite side of the fitreet, what 
is the width of the street ? 

10. What is the length of a brace whose ends are each 3) 
feet from the angle made by the post and beam ? 

CUBE ROOT. 

299. The Cube Root of a number is one of three equal 
factors of the number. 

To extract the cube root of a number is to find a factor 
which multiplied into itself twice, will produce the given 
number. 

Thus, 2 is the cube root of 8 ; for, 2x2x2=8 : and 3 is 
the cube root of 27 ; for 3 X 3 X 3=27. 

1, 2, 3, 4, 5, 6. 7, 8, 9. 

1 8 27 64 125 216 343 512 729 

The numbers in the first line are the cube roots of the 
corresponding numbers of the second. The numbers of tne 
second line are called perfect ctcbes. By examining the num- 
bers of the two lines we see, 

1st. That the cube of units cannot give a higher order thas 
hundreds. 

2d. That since the cube of one ten (10) is 1000 and the 
cube of 9 tens (90), 81000, the cube of tens>tviU not give a 
lower denomination than thousands, nor a higher denotm 
nation than hundreds of thousands. 

Hence, if a number contains more than three fig^ures, itb 
cube root will contain more than one : if it contams more 
than six, its root will contain more than two, and so on^ 
every additional three figures giving one additional figure in 
the root, and the figures whicli remain at the lefl hand, 
although less than three, will also give a figure in the root 
Thi& law explains the reason for pointing off into periods of 
thiee figures each 



CORK ROOT. 

300. Let us now see how the cube of any number, as 16, 
is formed. Sixteen is composed of 1 ten and 6 units, aiid 
may be written 10+6. To find the cube of 16, or of 10+6, 
ire must multiply the number by itself twice. 

To do this we place the number thus 16=10+ 6 

10+ 6 
60+ 36 
100+ 60 



product by the units 
product by the tens 

Square of 16 
Jlultiply again by 16 
product by the units 
product by the tens 

Cube of 16 



100+ 120+ 36 

10+ 6 

600+ 720+216 
000+1200+ 360 



000+1800 + 1080+216 



1. By examining the parts of this number it is seen Oiat 
the first part 1000 is the cube of the tens ; that is, 

10x10x10 = 1000. 

2. The second part 1800 is three times the square (^ Iht 

tens multiplied by the units ; that is, 

3 X (10)2x6=3x100x6=1800. 

3. The third part 1080 is three times tite square ofth^HtdU 
multiplied by the tens ; that is, 

3x62x10=3x36x10=1080 

4. The fourth part is the cube of the units ; that v^ 

63=6x6x6 = 216. 
1. What is the cube root of the number 4096 ? 

OPKRATION. 



Analysis. — ^ince the number 
contains moi;e than three figures, 
we know that the root will con- 
tain at least units and tens. 

Separating the three right* 
hand figures from the 4, we 
know that the cube of the tens 



4 096(16 

J 

1^x3=3)3 (9-8-7-6 

163=4 096. 



will be found in the 4 ; and 1 is the greatest cube in 4. 

299. What is the cube root ut a number 1 How many perfect cabei 
arc there betiTveen 1 and 1000 1 

300. Of how many parts is the cube of a number composed 1 Whit 
«re they 1 
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HencO) we place the root 1 on the right, and this is tl^ tens of 
the required root. We then cube 1 and subtract the result from 
4, and to the remainder we bring down the first figure of the 
next period. 

We have seen that the second part of the cube of 16, viz. 1800, 
is three times the square of the tens multiplied by the units : and 
hence, it can have no significant figure of a less denomination than 
hundreds. It must, therefore, make up a part of the 30 hundreds 
above. But this 30 hundreds also contains all the hundreds 
which come from the 3d and 4th parts of the cube of 16. If it 
were not so, the 30 hundreds, divided by three times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we find 
the quotient to be ten ; but this we know to be too large. Placing 
9 in the root and cubing 19, we find the result to be 6859. Then 
trying 8 we find the cube of 18 still too large ; but when we take 
6 we find the exact number. Hence, the cube root of 4096 is 16. 

301. Hence, to find the cube root of a number, 

B.ULE. — I. Separate the given number into periods of three 
figures each, by placing a dot over the place (^ units, a second 
over the place of thousands, and so on over each third figure 
to the left; the left hand period will often contain less than 
three places of figures. 

II. I^ote the greatest perfect cube in the first period, and 
set its root on the right, after the manner of a quotient in di- 
vision. Subtract the cube of this number from me first period^ 
and to the remainder bring down the first figure of the next 
period for a dividend, 

III. TaJee three times the square of the root just found for 
a trial divisor, and see how often it is contained in the divi- 
dend, and place the quotient for a second figure of the root. 

Then cube tfie figures of the root thus found, and if their 
cube be greater than the first two periods of the given num- 
ber, diminish the last figure, but if it be less, subtract it 
from the first two periods, and to the remainder bring down 
the first figure of the next period far a new dividend. 

IV. Take three times the square of the whole root for a 
second trial divisor, and find a third figure of the root. 
Cube the whole root thus found and sicbtract the result from 
the first three periods of the given ?iumber when it is less 
than that nwmker, but if it %s greater, diminish the figure 
of Uie root ; proceed in a svmxLa/r toai^ jfor oil live «^^e!ruM(&. 
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EXAMPLES. 

L What ifi the cube root of 99262847 ? 

99 252 847(463 

43 =64 
42x3=48)352 dividend. 
Pint two periods - - - 99 252 
(46)'=46x 46x46= 97 336 

3x(46)2=6348 ) 19168 2d divideud 
The first three periods - 99 252 847 

(463)3 -99 252 847 

Find the cube roots of the following numbers : 

1. Of 389017? 4. Of 84604519? 

2. Of 5735339 ? 5. Of 259694072 1 

3. Of 32461759? 6. Of 482285441 

302. To extract the cube root of a decimal fraction, 
Annex ciphers to the decimal, if necessary y so that il 
hhaU consist ofZ^ 6, 9, Sfc, places. Then 'put the first point 
over the place of thousandths, the second over the place of 
millionths, and so on over every third place to the right ; 
after which extract the root as in whole numbers. 

Notes. — 1. There will be as many decimal places in the rool 
48 there are periods in the given number. 

2. The same rule applies when the given number is oomposed 
of a whole nmnber and a decimal. 

3. If in extracting the root of a number there is a remainder 
after all the periods have been brought down, periods of dphen 
may be annexed by considering them as decimals. 

EXAMPLES. 

Find the cube roots of the following numbers ; 



1. Of .157464 ? 

2. Of .870983875? 

3. Of 12.977875 ? 



4. Of .751089429? 

5. Of .353393243 ? 

6. Of 3.408862625? 



301. What is the rule for extracting the cube root? 

302. How do you extract the cube root of a decimal fraction 1 How 
many decimal places will there be in the root 1 Will the same nilt 
*pp\y when there is a whole number and a decimal 1 If in extracting 

the loot of any uumbei you Imd a «\.<^c\uv;^^ \xvvm d» ^ou (iroceed 1 



1. Of 11^ ? 

2. Of 31^? 

3. OfV^] 
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803. To extract the cube root of a common firactioiL 

1. Reduce compound fractions to simple ones, mixed num 
bets to improper fractions^ and then redtice the fraction to 
its lowest terms. 

II. Extract the cube root of the nv/merator and denojni- 
nator separately, if they have exact roots ; hut if either of 
them has not an exact root, reduce the fraction to a decimal 
and extract the root as in the last case, 

EXAMPLES. 

Find the cube roots of the following fractions : 

4. Of ^? 
6. Off? 
6. Off? 

APPLICATIONS. 

i. What must be the length, depth, and breadth of a box, 
when these dimensions are all equal and the box contains 
4913 cubic feet? 

2. The solidity of a cubical block is 21952 cubic yards : 
what is the length of each side ? What is the area of the 
surface ? 

3. A cellar is 25 feet long 20 feet wide, and 8^ feet deep : 
what will be the dimensions of another cellair of equal capactiy 
in the form of a cube? 

4. What will be the length of one side of a cubical granary 
that shall contain 2500 bushels of grain ? 

5. How many small cubes of 2 inches on a side can be 
sawed out of a cube 2 feet on a side, if nothing is lost in 
sawing? 

6. What will be the side of a cube that shall be equal to 
the contents of a stick of timber containing 1728 cubic feet ? 

7. A stick of timber is 54 feet long and 2 feet square : 
what would be its dimensions if it had the form of a cube ? 

Notes. — 1. Bodies are said to be similar when their like parts 
are proportional. 

2. It is found that the contents of similar bodies are to each 
either as the cubes of their like dimensions. 

803. How do you extract the cube lOOt of a^ wii^^i lT»&\Si«k\ 
19 
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3 All bodies named in the examples are supposed to be sni- 
lar 

8. If a sphere of 4 feet in diameter contains 33.5104 cnlno 
feet, -what will be the contents of a sphere 8 feet in diameter! 

43 : 83 : : 33.5104 : Am, 

9. If the contents of a sphere 14 inches in diameter ii 
1436.7584 cubic inches, what will be the diameter of a sphere 
which contains 11494*0672 cubic inches ? 

10. If a ball weighing 32 pounds is 6 inches in diameter, 
what will be the diameter of a ball weighing 2048 pounds? 

11. K a haystack, 24 feet in height, contains 8 tons of hay, 
what will be the height of a similar stack that shall contain 
but 1 ton ? 

ARITHMETICAL PROGRESSION. 

304. An Arithmetical Progression is a series of numbers in 
which each is derived from the preceding one by the addition 
or subtraction of the same number. 

The number added or subtracted is called the common dif- 
ference, 

305. If the common difierence is added, the series is calkd 
an increasing series. 

Thus, if we begin with 2, and add the common difl^cnoe^ 
3, we have 

2, 5, 8, 11, 14, 17, 20, 23, &a, 

which is an increasing series. 

If we begin with 23, and subtract the common difierenoe 
3, we have 

- 23, 20, 17, 14, 11, 8, 5, &c., 
which is a decreasing series, 

804. What is an arithmetical progression? What is the numbcf 
added or subtracted called 1 

305. When the common difference is added, what is the series called ! 
What is it called when the common difierence is subtracted 1 A^lut 
are the several numbers called? What are the first and last called 
What arc the intenueihale ones ca2\e\\ 
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The sevoial numbers are called the terms of the progre&- 
sion or series : the first and last are called the extremes, and' 
the intermediate terms are called means, 

306. In every arithmetical progression there are fiv6 
parts : 

1st, the first term ; 

2d| the last term ; 

3d, the common difierence ; 

4th, the number of terms ; 

5th, the simi of all the terms. 

If any three of these parts aire known or given, the remam- 
mg ones can be determined. 

CASE I. I 

307. Knotoing the first term, the common dijerence, and 
the number of term^, to find the last term, 

1. The first term is 3, the common dlHerence 2, and the 
number of terms 19 : -what is the last term? 

Analysis. — By considering the manner in 
which the increasing progression is formed, we 
see that the 2d term is obtained by adding the 
eommon difierence to the Ist term; the 3d, by operation. 

adding the common difference to the 2d ; the 18 No. less 1 
4th, by adding the common difierence to the 2 Com. dif. 
3d, and so Qn ; the number of additions being 1 gg 
less than the number of terms found, 311 tnrm 

But instead of making the additions, we may _ ** ^*"*' 
multiply the common difierence by the number 39 last tenxL 
of additions, that is, by 1 less than the number 
of terms, and add the first term to the pro- 
duct: hence, 

Rule. — Multiply the common differ ervce by 1 less than 
the number of terms ; if the progression is increasing', add 
the product to the first term and the sum vnU be the last 
term ; if it is decreasing^ subtract the product from tha 
first term and the difference vriU be the last term. 

306. How many parts are there in every arithmetical progression 1 
'VihaX are they 1 How many parts must b6 given before Uie remaining 
^knes can be found ? 
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EXAMPLES. 

1. A man bought 50 yards of cloth, for which he "was to 
pay 6 cents for the Ist yard, 9 cents for the 2d, 12 cents fof 
the 3d, and so on increasing by the common difierenoe 3 : 
how much did he pay for the last yard 1 

2. A man puts out $100 at simple interest, at 7 per cent: 
at the end of the Ist year it will have increased to $107, at 
the end of the 2d year to $114, and so on, increasing (7 
each year : what will be the amount at the end of 16 yeaisl 

3. What is the 40th term of an arithmetical progression d 
which the first term is 1, and the common difierence 1 1 

4. What is the 30 th term of a descending progression d* 
which the first term is 60, and the common difierence 2 ? 

5. A person had 35 children and grandchildren, audit so 
happened that the difierence of their ages was 18 mouths, 
and the age of the eldest was 60 years : how old was the 
youngest 1 

OABE n. 

308. Knovring the two extremes and the nurnher of termst 
to find the common difference. 

1. The extremes of an arithmetical progression are 8 and 
104, and the number of terms 25 : what is the conmion dif- 
fetence ? 

Analysis. — Since the common difference 
multiplied by 1 less than the number of opsiiation. 

terms gives a product equal to the differ- X04 

ence of the extremes, if we divide the dif- g 

ference of the extremes by 1 less than the -- — - — - 

number of terms, the quotient will be the 25— 1 =24)96(4. 
common difference : hence, 

EuLE. — Subtract the less extreme from the greater and 
divide the remainder by 1 less than the number of terms ; 
the quotient vrill be the common difference. 

307. When you know the first term, the common difference, and the 
number of terms, how do you find the last term 1 

908. When you know the extremes and the number of tenns, how do 
fou Hud the couimun difXcieuce \ 
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EXAMPLES. 

1 . A man has 8 sons, the youngest is 4 years old and the 
eldest 32 : their ages increase in arithmetical progression: 
what is the common difference of their ages I 

2. A man is to travel from New York to a certain place in 
12 days ; to go 3 miles the first day, increasing every day by 
the same number of miles ; the last day's journey is 58 miles 
required the daily increase. 

3. A man hired a workman for a month of 26 working 
days, and agreed to pay him 50 cents for the first day, with 
a uniform daily increase; on the last day he paid $1,50: 
what was the daily increase ? 

0A8B m. 

309. To find the sum of the terms of an arithmetical 
progression, 

1. What is the sum of the series whose first term is 3, 
common difleremje 2, and last term 19 ? 

Given series - 3+ 5+ 7+ 9+11 + 134-15 + 17+19= 99 

Same; order ) 

oftermsin-[ 19+17 + 15+13+11+ 9+ 7+ 5+ 3=^99 

inverted. ) " 

Sum of both. 22 22 22 22 22 22 22 22 22=198 

Analysis. — The two series are the same ; hence, their sum is 
equal to twice the given series. But their sura is equal to the 
sum of the two extremes 3 and 19 taken as manyT;ime8 as there 
are terms ; and the given series is equal to half this sura, or to 
the sum of the extremes multiplied by half the number of terms. 

Rule. — Add the extremes together and multiply their 
turn by half the nvmther of terms ; the 'product wiU he the 
mm cf the series. 

EXAMPLES. 

1. The extremes are 2 and 100, and the number of terms 
2$ : what is the sum of the series ] 

OPSRATION. 

Analysis.— We first add .^ 1st tenn. 

together the two extremes ilT ^^^* ^®^^- 

and then multiply by half 102 sum of extremes, 
the number of terms. 1 1 half the number of terms, 

1122 sum of series. 

30y. How do you fiad the sum of lUvi \.ctui«.^ 
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2. How many strokes does the hammei of a olook stiike in 
12 hours'? 

3. The first term of a series is 2, the common difierence 4, 
and the numher of terms 9 : what is the last term and sum d 
the series ? 

\ 4. James, a smart chap, having learned arithmetical pn^ 
gression, told his father that he would chop a load of wood of 
15 logs, at 2 cents the first log, with a regular increase of 
1 cent for each additional log : how much did James receiva 
for chopping the wood 1 

6. An invalid wishes to gain strength by regular and in* 
creasing exercise ; his physician assures him that he can 
walk 1 mile the first day, and increase the distance half a 
mile for each of the 24 following days : how far will he 
walk? 

6. If 100 eggs are placed in a right line, exactly one yaid 
from each other, and the first one yard from a basket : what 
distance will a man travel who gathers them up singly, and 
places them in the basket ? 

GEOMETRICAL PROGRESSION. 

310. A Geometrical Progression is a series of terms, 
each of which is derived from the preceding one, by multi- 
plying it by a constant number. The constant multiplier is 
called the ratio of the progression. 

311. If the ratio is ^rea^ than 1, each term is greatei 
than the preceding one, and the series is said to be tn- 
creasing. 

310. What is a geometrical progression 1 What is the constant 
multiplier called ? 

311. If the ratio is greater than 1, how do the teims compsure with 
each other 1 What is the series then called 1 If the ratio is leai 
than 1, how do they compare 1 What is the series then called 1 Wtat 
are the several numbers called] What are the first and last called' 
What are the intermediate ones called 1 

312. How many parts are there in every geometrical progression ! 
What are they 1 How many mMttt be known before the others can b« 

i&uuJ? 
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If the ratio is less than 1, each tenn is less than the 
preceding one, and the series is said to he decreasing; 
thus, 

1, 2, 4, 8, 16, 32, &c. — ratio 2 — increasing scries : 
32, 16, 8, 4, 2, 1, &c. — ^ratio ^ — decreasing series. 

The several numhers are called terms of the progression 
The first and last are called the extremes, and the intermedi- 
ate terms are called means. 

812. In every Geometrical, as well as in every Arithmeti- 
cal Progression, there are five parts : 

1st, the first term ; 
2d, the last term ; 
3d, the common ratio ; 
4th, the numher of terms ; 
5th, the sum of all the terms. 

If any three of these parts are known, or given, the re- 
maining ones can he determined. 

OAfiB I. 

813* Having given the first term, the ratio, and the 
nttmber of terms, to find the last term. 

1. The first term is 3 and the ratio 2 : what is the 6th 
term? 

Analysis. — ^The se- operation. 

oond term is formed by 8x2x2x2x2=2«=32 

"^i*iply^| ^e fijf t 3 1st tenn 

tertn by the ratio; the 

third term by multiply- ^^' 96 

ing the second term by 

the ratio, and so on ; the number of multiplicators being 1 less 

than the number of terms : thus, 

3=3 1st term, 

3x2=6 2d term, 

3x2x2=3x22=12 3d term, 
3x2x3x2=3x23=24 4th term, &c. 
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J 

Therefore, ths last term is equal to the first term tmM 
'plied by the ratio raised to a power \ less than the number 
of terms. 

Rule. — liaise the ratio to a powet whose exponent is 1 
less than the number of terms^ and then multiply this power 
by the first term. 

EXAMPLES. 

1. The first term of a decreasing progression is 192 ; tbe 
ratio J, and the number of terms 7 : what is the last term? 

Note.— The 6th power of the ratio, (i,) is opiratiom. 

^, and this multiplied by the first term 192, (i)^=A 

gives the last term 3. 192 X ^=3. 

2. A man purchased 12 pears ; he was to pay 1 farthing 
for the 1st, 2 farthings for the 2(1, 4 for the 3d, and so on, 
doubling each time : what did he pay for the last % 

3. The first term of a decreasing progression is 1024, the 
ratio ^ : what is the 9th term 1 

4. The first term of an increasing progression is 4, and the 
common ratio 3 : what is the 10th term 1 

5. A gentleman dying left nine sons, and bequeathed his 
estate in the following manner : to his executors $50 ; his 
youngest son to have twice as much as the executors, and 
each son to have double the amount of the son next younger : 
what was the eldest son's portion 1 

6. A man bought 12 yards of cloth, giving 3 cents for the 
1st yard, 6 for the 2d, 12 for the 3d, &c. : what did he pay 
for the last yard ? 

OASE n. 

314. Knovring the two extremes and the ratio, to fifu 

the sum of the terms. 

1. What is the sum of the terms in the progression, 1, 4 
76, 64 1 

313. Knowing the first, tenn, the ratio, and the number of terms, ho^ 
do you find the last term ? 

814. Knowing the two extrenes and tho ratio, how do you find th< 
gum of the tenua ? 
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Amalisis.— If we multiply the terms of the progression by the 
ratio 4, we have a second pro- 
gression, 4, 16, 64, 256, which operation. 
is 4 times as great as the first. 4 + 16 + 64 +256= 4 times. 
If from this we subtract the 1+4+^6+64 = once, 
arst the remainder, 256-1, 256^1^toe8. 
Will be 3 times as great as 
he first; and if the remain- 256 — 1^255 _ 
der be divided by 3, the quo- "~5 — — 3 — ^^ ^^"^' 
tient will be the sum of the 

terms of the first progression. But 256 is the product of the hiH 
term of the given progression multiplied by the ratio, 1 is the faai 
term, and the divisor 3 is 1 less than the ratio : hence, 

Rule. — Midtiply the last term by t?i>e ratio ; take the dif- 
ference between the product and the first term and divide 
the remainder by this difference between 1 and the ratio. 

Note. — When the progression is iticreasing, the first term is 
subtracted from the product of the la<it term by the ratio, and the 
divisor is found by subtracting 1 from the ratio. When the pro- 
gression is decreasing, the product of the last term by the ratio in 
subtracted from the first term, and the ratio is subtracted from 1. 

EXAMPLES. 

1. The first term of a progression is 2, the ratio 3, and t}te 
last term 4374 : what is the sum of the terms ? 

2. The first term of a progression is 128, the ratio ^, and 
the last term 2 : what is the sum of the terms 1 

3. The first term is 3, the ratio 2, and the last tonn 192 : 
what is the gum of the series ? 

4. A gentleman gave his daughter in marriage on T^ew 
Year's day, and gave her husband Is. towards her portion, 
and was to double it on the first day of every month during 
the year : what was her portion 1 

5. A man bought 10 bushels of wheat on the condition that 
he should pay 1 cent for the 1st bushel, 3 for the 2d, 9 for 
the 3d, and ao on to the last : what did he pay for the last 
bushdl, and for the 10 bushels 1 

6. A man has 6 children : to the 1st he gives $150, to the 
2d $300, to the 3d $600, and so on, to each twice as much 
as the last : how much did the eldest receive, and what was 
tlie amount received by them all ? 
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PROmSCUOUS EXAMPLES. 

1. A merchant bought 13 packages of goods, for which he paii 
1326 : what will 39 packages cost at the same rate? 

2. How many bushels of oats at 62^ cents a bushel will pay 
for 4250 feet of lumber at $7,50 i^r thousand ? 

3. Bought 2hJid, of sugar whicn weighed as follows : the Ist 
^wt. Iqr, 1826., the 2d ^cwt. 10U>. : what did it cost at 7 cents per 
pound? 

4. How many hours between the 4th of Sept., 1854, at 3 P.M^ 
and the 20th day of April, 1855, at 10 A.M. ? 

5. If f of a gallon of wine cost f of a dollar, what will | of i 
hogshead cost ? 

6. What number is that which being multiplied by } will pro- 
duce J? 

7. A tailor had a piece of cloth containing 24^ yards, from whiob 
he cut 6f yards : how much was there left? 

8. From J of ^ take 1 of li- 

* 12 '5 

9. What is the difference between 3|+7| and 4+2^ ? 

10. There was a company of soldiers, of whom ^ were on gaud, 

S preparing dinner, and the remainder, 85 men, were drilling: 
ow many were there in the company ? 

11. The sum of two numbers is 425, and their difference 1.625 
what are the numbers ? 

12. The sum of two numbers is f. and their difference ^ : what 
are the numbers ? 

13. The product of two numbers is 2.26, and one of the numbers 
b .25 : what is the other ? 

14. If the divisor of a certain number be 6.66f, and the quo- 
tient I, what will be the dividend ? 

15. A person dying, divided his property between his widow and 
his four sons ; to his widow he gave $1780, and to each of his 
sons $1250 ] he had been 25^ years in business, and had cleared 
on an average $126 dollars a year: how much had he when he 
began business ? 

16. A besieged garrison consisting of 360 men was provisioned 
for 6 months, but hearing of no relief at the end of five months, 
dismissed so many of the garrison, that the remaining provision 
lasted 5 months : how many men were sent away ? 

17. Two persons, A and B are indebted to C ; A owes $2173, 
which is the least debt, and the difference of the debts is $371 : 
what is the amount of their indebtedness ? 

18. What number added to the 43d part of 4429^ will make the 
9um 240 ? 
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19. How many planks 15 feet long, and 15 inches wide, wib 
floor a bam 60 J feet long, and 33 J feet wide? 

20. A person owned | of a mine, and sold | of his interest for 
S1710 : what was the value of the ennre mine? 

21. A room 30 feet long, and 18 feet wide, is to be coverod with 
painted cloth | of a yard wide : how many yards will cover it ? 

22. A, B and C trade together and gain $120, which is to be 
shared according to each one's stock; A put in $140, B $300, and 

$160 : what is each man's share? 

23. A can do a piece of work in 12 days, and B can do the same 
work in 18 days : how long will it take both, if they work together ? 

24. If a barrel of flour will last one family 7^ months, a second 
family 9 months, and a third 1 1^ months, how long will it last the 
three families together ? 

25. Suppose I have ^\ of a ship worth $1200 ; what part have 

1 left after selling f of ^ of my share, and what is it worth ? 

26. What number is that which being multiplied by } of f of 
1 J, the product will be 1 ? 

27. Divide $420 between three persons, so that the second shall 
have I as much as the first, and the third ^ as much as the oth^r two ? 

26. What is the difference between twice five and fifty, and 
twice fifty-five ? 

29. What number is that which being multiplied by three- 
thousandths, the product will be 2637 ? 

30. What is the difference between half a dozen dozens and six 
dozen dozens ? 

31 . The slow or parade step is 70 paces per minute, at 28 inches 
each pace : Jiow fast is that per hour ? 

32. A lady being asked her age, and not wishing to give a direct 
answer, said, " I have 9 children, and three years elapsed between 
the birth of each of them; the eldest was born when I was 19 
years old, and the youngest is now exactly 19 :" what was her age ? 

33. A wall of 700 yards in length was to be built in 29 days : 
12 men were employed on it for 11 days, and only completed 220 
yards : how many men must be added to complete th? wall in the 
required time ? 

34. Divide $10429,50 between three persons, so that as often 
as one gets $4, the second will get $6, and the third $7. 

35. A gentleman whose annual income is £1500, spends 20 
guineas a week : does he save, or run in debt, and how much? 

36. A farmer exchanged 70 bushels of rye, at $0,92 per bushel, 
for 40 bushels of wheat, at $1,37^ a bushel, and received the 
balance in oats, at $0,40 per bushel : how many bushels of oats 
did he receive ? 

37. In a certain orchard } of the trees bear apples, J of them 
bear peaches, ^ of them plums, 120 of ll\«ro. c:\i'Kt\\ft»^%5A '^ ^ 
theia pears ; how many trees are l\xete \u V\x^ vkK^vax^*^ 
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38. A person being asked the time, said, the time past noon 
IB equal to \ of the time past midnight ; what was the hour? 

39. If 20 men can perform a piece of work in 12 da>-8, how 
many men will accomplish thrice as much in one-fifth of the time ? 

40. How many stones 2 feet long, 1 foot wide, and 6 inches 
thick, will build a wall 12 yards long, 2 yards high, and 4 feet 
thick? 

41. Four persons traded together on a capital of $6000, of 
which A put in ^, B put in ^, C put in ^, and D the rest ; at the 
end of 4 years they had gained $47 28 : what was each one's 
share of the gain ? 

42. A cistern containing 60 gallons of water has three unequal 
pipes for discharging it ; the largest will empty it in one hour, the 
second in two hours, and the third in three hours : in what time 
will the cistern be emptied if they run together ? 

43. A man bought f of the capital of a cotton factory at par; 
he retained ^ of his purchase, and sold the balance for $5000 
which was 15 per cent advance on the cost ; what was the whole 
capital of the factory ? 

44. Bought a cow for $30 cash, and sold her for $35 at a credit 
of 8 months : reckoning the interest at 6 per cent, how much did 
I gain ? 

45. If, when I sell cloth for 8«. 9d. per yard, I gain 12 per cent, 
what per cent will be gained when it is sold for lOs. 6d. per yard? 

46. How much stock at par value can be purchased for $8500, 
at 8j per cent premium, \ per cent being paid to the broker ? 

47. Twelve workmen, working 12 hours a day, have made, in 
12 days, 12 pieces of cloth, each piece 75 yards long : how many 
pieces of the same stuff would have been made, each piece 25 
yards long, if there had been 7 more workmen ? 

48. A person was bom on the 1st day of Oct., 1801, at 6 o'clodt 
in the morning: what was his age on the 21st of Sept., 1854, at 
half-past 4 in the afternoon ? 

49. A|(Can do a piece of work alone in 10 days, and B in 1 
days : in what time can they do it if they work together ? 

50. A man went to sea at 17 years of age; 8 years after he 
had a son born, who lived 46 years, and died before his father; 
after which the father lived twice twenty years and died : what 
was the age of the father ? 

51. How many bricks, 8 inches long and 4 inches wide, will 
pave a yard that is 100 feet by 50 feet ? 

52. If a house is 50 feet wide, and the post which supports the 
ridge pole is 12 feet high, what will be the length of the rafters? 

53. A man had 12 sons, the youngest was 3 years old and the 
sldest 58, and their ages increased in Arithmetical progression 
(vhut was the coiiuuou diffeveuce <j^ SXi^vc w:^^^? 
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54. If a quantity of provisions serves 1500 men 12 weeks, at 
the rate of 20 ounces a day for each man, how many men will the 
same provisions maintain for 20 weeks, at the rate of 8 ounces a 
day for each man ? 

55. A man bought 10 bushels of wheat, on the condition that 
he should pay 1 cent for the 1st bushel, 3 for the 2d, 9 for the 3d, 
and so on to the last : what did he pay for the last bushel, and for 
the 10 bushels ? 

56. There is a mixture made of wheat at 45. per bushel, rye at. 
35., barley at 25., with 12 bushels of oats at 18c?. per bushel : how 
much must be taken of each sort to make the mixture worth 35. 
6d per bushel ? 

57. What length must be cut off a board 8| inches broad to 
contain a square foot ? 

58. What is the difference between the interest of $2500 for 4 
years 9 pao. at 6 per cent., and half that sum for twice the time, 
at half the same rate per cent. ? 

59. A person lent a certain sum at 4 per cent, per annum ; had 
this remained at interest 3 years, he would have received for prin- 
cipal atid interest $9676,80 : what was the principal ? 

60. If 1 pound of tea be equal in value to 50 oranges, and 70 
oranges be worth 84 lemons, what is the value of a pound of tea, 
when a lemon is worth 2 cents ? 

61. A person bought 160 oranges at 2 for a penny, and 180 
more at 3 for a penny ; after which he sold them out at the rate 
of 5 for 2 pence : did he make or lose, and how much ? 

62. A saail in getting up a pole 20 feet high, was observed to 
climb up 8 feet every day, but to descend 4 feet every night : in 
what time did he reach the top of the pole ? 

63. A ship has a leak by which it would fill and sink in 15 
hours, but by means of a pump it could be emptied, if full, in 
16 hours. Now, if the pump is worked from the time the leak 
begins, how long before the ship will sink ? 

64. A and B can perform a certain piece of work i% 6 days, B 
and in 7 days, and A and in 14 days : in what time would 
each do it alone ? 

65. Divide $500 among 4 persons, so that when A has ^ dollar 
B shall have i 0, }, and D }. 

66. A man purchased a jjuilding lot containing 3600 square 
feet, at the cost of $1,50 per foot, on which he built a store at an 
expense of $3000. He paid yearly $180,66 for repairs and taxes : 
what annual rent must he receive to obtain 10 per cent, on the 
cost? 

67. A's note of $7851,04 was dated Sept. 5th, 1837, on which 
were endorsed the following payments, viz. : Nov. 13th, 1839, 
$416,98; May 10th, 1840, $152: wha.t ^N^ dxi^^ Msix.^V\^X^a^^^ 
the interest being 6 per cent? 
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68. A hoose is 40 feet from the ground to the eaves, and it u 
required to find the length of a ladder which will reach the eaves, 
supposing the foot of the ladder cannot he placed nearer to the 
house than 30 feet ? 

69. Sound travels ahout 1142 feet in a second; now, if the 
flash of a cannon he seen at the moment It is fired, and the report 
heard 45 seconds after, what distance would the observer be from 
the gun? 

70. A person dying, worth $5460, left a wife and 2 children, a 
son and daughter, absent in a foreign country. He directed that 
if his son returned, the mother should have one-third of the estate, 
and the son the remainder ; but if the daughter returned, she 
should have one-third, and the mother the remainder. Now it so 
happened that they both returned : how must the estate be divided 
to fulfill the father's intentions ? 

71. Two persons depart from the same place, one travels 32, 
and the other 36 miles a day : if they travel in the same direction, 
how far will they be apart at the end of 19 days, and how fai if 
they travel in contrary directions ? 

72. In what time will $2377,50 amount to $2852,42, at 4 per 
cent, per annum ? 

73. What is the height of a wall, which is 14J yards in length, 
and ^ of a yard in thickness, and which has cost $406, it having 
been paid for at the rate of $10 per cubic yard ? 

74. What will be the duty on 225 bags of cofiee, each weighing 
gross 160 lbs., invoiced at 6 cents per lb. ; 2 per cent, being the 
legal rate of tare, and 20 per cent, the duty ? 

. 75. Three persons purchase a piece of property for $9202 ; the 
first gave a certain sum ; the second three times as much ; and 
the third one and a half times as much as the other two : what 
did each pay ? 

76. A reservoir of water has two pipes to supply it. The first 
would fill it in 40 minutes, and the second in 50. It has likewise 
a discharging pipe, by which it may be emptied when full in 25 
minutes. Now, if all the pipes are opened at once, and the wat^r 
runs uniformly as we have supposed, how long before the cistern 
will be filled ? 

77. A traveller leaves New Haven at 8 o'clock on Monday 
morning, and walks towards Albany at the rate of 3 miles an 
hour : another traveller sets out from Albany at 4 o'clock on the 
same evening, and walks towards New Haven at the rate of 4 
miles an hour; now, supposing the distance to be 130 milea^ 
where on the road will they meet? 
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MENSURATION. 

316. A triangle is a portion of a plane 
bounded by three straight lines. BC is 
called the base ; and AD, perpendicular to 
BC, the altitude, 

316. To find the area of a triangle. 

2^ area or contents of a triangle is equal 
to the product of half its base by its aUitude 
{Bk, IV. Prop. VI).* 

EXAMPLES. 

1. The base, BC, of a triangle is 40 yards, and the perpendiou- 
lar, AD, 20 yards : what is the area? > 

2. In a triangular field the base is 40 chains, and the perpendi- 
cular 15 chains : how much does it contain ? (Art. 110.) 

3. There is a triangular field, of which the base is 35 rods and 
the perpendicular 26 rods : what are its contents ? 




317. A square is a figure having four equal sides, 
aud all its angles right angles. 



318. A rectangle is a four-sided figure like a 
square, in which the sides are perpendicular to each 
other, but the adjacent sides are not equal. 

319. A parallelogram is a four-sided figure 
which has its opposite sides equal and parallel, but 
its angles not right angles. The line D£, perpendi- 
cular to the base, is called the altitude. 



P 

E 

320. To find the area of a square, rectangle, or parallelogram, 
Multiply the base by the perpendicular height, and the product 
will be the area. (Book lY/Prop. V). 

EXAMPLES. 

1. What is the area of a square field of which the sides are 
each 33.08 chains ? 

2. What is the area of a square piece of land of which the 
sides are 27 chains ? 

3. What is the area of a square piece of land of which the sides 
are 25 rods each? 

• All the lefcreQces ate !» "OuNSa^^ \a^«\>^s%. 
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4. What are the contents of a rectangular field, the length of 
which is 40 rods and the breadth 20 rods ? 

5. What are the contents of a field 40 rods square ? 

6. What are the contents of a rectangular field 15 chains long 
and 5 chains broad ? 

7. What are the contents of a field 27 chains long and 9 rodi 
broad? 

8. The base of a parallelogram is 271 yards, and the perpendh 
cular height 360 feet : what is the area ? 

321. A trapezoid is a four-sided figure 
ABCD, having two of its sides, AB, DC, 
parallel. The perpendicular CE is called 
the altitude. 

322. To find the area of a trapezoid. 

Multiply half the sum of the two parallel sides by the aUi- 
tudey and the product will be the area. {Bk. IV. Prop, VIL) 

EXAMPLES. 

1 . Required the area of the trapezoid ABCD, having given 
AB=321.5iyi., DC=214.24/^, and CE=17l.l6/)f. 

2. What is the area of a trapezoid, the parallel sides of which 
are 12.41 and 8.22 chains, and the perpendicular distance between 
them 5.15 chains ? 

3. Required the area of a trapezoid whose parallel sides are 25 
feet 6 inches, and 18 feet 9 inches, and the perpendicular distance 
between them 10 feet and 5 inches. 

4. Required the area of a trapezoid whose parallel sides are 
20.5 and 12.25, and the perpendicular distance between them 
10.75 yards. 

5. What is the area of a trapezoid whose parallel sides are 7.50 
chains, and 1 2.25 chains, and the perpendicular height 1 5.40 chains ? 

6. What are the contents when the parallel sides are 20 and 32 
chains, and th^ perpendicular distance between them 26 chains ? 

323. A circle is a portion of a plane 
bounded by a curved line, called the circuni' 
ference. Every point of the circumference is 
equally distant from a certain point within 
called tlie ceyitre : thus, C is the centre, and 
any line, as ACB, passing through the centre, 
is called a diameter. 

If the diameter of a circle is 1, the circumference will be 
3.1416. Hence, if we Jcnoio ike diameter^ we may find the arctt/7^ 
/ere?ice by multiplying 61/ 3.1416 ; or.^ if we know the circumfere^ue^ 
we nmyji/ul the diiivutir by diruUivg hy^ 'iAW^. 
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EXAMPLES. 

1. The diameter of a circle is 4, what is the circumference? 

2. The diameter of a circle is 93, what is the circumference? 
3- The diameter of a circle is 20, what is the circumference? 

4. What is the diameter of a circle whose circumference is 78.54 ? 

5. What is the diameter of a circle whose circumference is 
652.1944? 

6. What is the diameter of a circle whose circumference is 6850 

324. To find the area or contents of a circle. 

Multiply the square of the diameter by the decimal .7854 (Bk, V. 
F.'op. XII. Cor. 2). 

XXABIFLES. 

1 . What is the area of a circle whose diameter is 6 ? 

2. What is the area of a circle whose diameter is 10? 

3. What is the area of a circle whose diameter is 7 ? 

4. How many square yards in a circle whose diameter is 3^ feet ? 

325. A sphere is a figure terminated ^^iRM 
by a curved surface, all the parts of which 
are equally distant from a certain point 
within called the centre. The line AB 
passing through its centre C is called the 
diameter of the sphere, and AC its radius. 

326. To find the surface of a sphere, 

Multiply the square of the diameter by 
3.1416 {Bk. VIII. Prop. X. Cor). 

EXAlttPLES. 

1 . What is the surface of a sphere whose diameter is 12 ? 

2. What is the surface of a sphere whose diameter is 7 ? 

3. Required the number of square inches in the surface of a 
sphere whose diameter is 2 feet or 24 inches. 

327. To find the contents of a sphere. 

Multiply the surface by the diameter and divide the product by 6 
the quotient will be the contents. (Bk. VIII. Prop. XIV. Sch. 3) 

EXAMPLES. 

1. What arc the contents of a sphere whose diameter is 12 ? 

2. What are the contents of a sphere whose diameter is 4 ? 

3. What are the contents of a sphere whose diameter is 14in.t 

4. What are the onntenis of «. E^Vvctei ^\tfi»% ^^jRisXsst v^ ^^^-^ 
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828. A prism is a figure "w hose ends are equal 
plane figures and whose faces are parallelograms. 

The sum of the sides which bound the base is 
called the perimeter of the base, and the sum of the 
parallelograms which bound the solid is called the 
convex surface. 






To find the convex surface of a right prism, 
3IuUiply the perimeter of the base by the perpendicular height^ and 
the product will be the convex surface (Bk, Vll. Prop, I). 

XXAMPLKS. 

1. What is the convex surface of a pnsm whose base is bounded 
by five equal sides, each of which is 35 feet, the altitude being 26 
feet? 

2. What is the convex surface when there are eight equal sides, 
each 15 feet in length, and the^ altitude is 12 feet? 

330. To find the solid contents of a prism. 
Multiply the area of the base by the altitude, and the product wHl 
be the contents {Bk. VII. Prop. XIV). 

EXAMPLES. 

1. What are the contents of a square prism, each side of the 
square which forms the base being 15, and the altitude of thf 
prism 20 feet ? 

2. What are the contents of a cube each side of which is 24 
inches ? 

3. How many cubic feet in a block of marble, of which the 
length is 3 feet 2 inches, breadth 2 feet 8 inches, and height oi 
thickness 2 feet 6 inches ? 

4. How many gallons of water will a cistern contain whose di- 
mensions are the same as in the iasi example ? 

b. Required the contents of a triangular prism whose height is 
JO feet, and area of the base 350 ? 



331 • A cylinder is a figure with circular 
ends. The line EF is called the axis or alti- 
tude, and the circular surface the convex stir' 
face of the cylinder. 
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332. To find the convex surface, 

Multiply the cieumference of the base by the altitude, anu 
the product will be the convex surface. (Bk, VIII. Prop, I.) 

KXAMPLES. 

1. What is the convex surface of a cvlinder, the diameter of 
whose base is 20 and the altitude 50 ? 

2. What is the convex surface of a cylinder, whose altitude is 
14 feet and the circumference of its base 8 feet 4 inches ? 

3. What is the convex surface of a cylinder, the diameter of 
whose base is 30 inches and altitude 5 feet ? 

333. To find the contents of a cylinder, 

Multiply the area of the base by the altitude : the product will be 
the contents, {Bk, VIII. Prop, II). 

EXAMPLES. 

1. Required the contents of a cylinder of which the altitude is 
12 feet and the diameter of the base 15 feet? 

2. What are the contents of a cylinder, the diameter of whose 
base is 20 and the altitude 29 ? 

3. What are the contents of a cylinder, the diameter of whose 
base is 12 and the altitude 30 ? 

4. What are the conients of a cylinder, the diameter of whose 
base is 16 and altitude 9 ? ' 

5. What are the contents of |l .cylinder, the diameter of whose 
base is 50 and ^altitude 15 ? 



334. A pyramid is a figure formed by 
several triangular planes united at the 
same point S, and terminating in the 
different sides of a plain figure as 
ABCD£. The altitude of the pyramid 
is the line SO, drawn perpendicular to 
tho base* 



335. To find the contents of a pyramid, 

Multiply the area of the base by one-third of the altitude, 
(Bk. VU. Prop. l^Vll) 
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fiXAMPLSS. 

1. Required the contents of a pyramid, of which the area of the 
base is 95 and the altitude 1 5. 

2. What are the contents of a pyramid, the area of whose base 
is 260 and the altitude 24 ? 

3. What are the contents of a pyramid, the area of whose beae 
is 207 and altitude 18 ? 

4. What are the contents of a pyramid, the area of whose base 
in 403 and altitude 30 ? 

5. What are the contents of a pyramid, the area of whose base 
IS 270 and altitude 16? 

6. A pyramid has a rectangular base, the sides of which are 25 
and 12: the altitude of the pyramid is 36 : what are its con- 
ter.ts ? 

7. A pyramid with a square base, of which each side is 30, ha& 
an altitude of 20 : what are its contents ? 



336. A cone is a figure with a circular 
base, and tapering to a point called the 
vertex. The point C is the vertex, and the 
line CD is called the axis or altitude. 




337. To find the contents of a cone, 

Multijdy the area of the hose by one-third of the altitude: 



(Bk, VIII. Prop, v.; 



EXAMPLES. 



1 . Required the contents of a cone, the diameter of whose base 
is 5 and the altitude 10. 

2. What are the contents of a cone, the diameter of whose besf 
is 18 and the altitude 27 ? 

3. What are the contents of a cone, the diameter of whose base 
IF 20 and the altitude 30 ? 

4. What are the contents of a cone, whose altitude ir 27 feet, 
and the diameter of the base 10 feet? 

5. What are the contents of a cone whose altitude is IS ff^i^ 
and the rJiameter of itK \iww^ \ ^ Wx ^ 
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GAUGING. 

338. The mean diameter of a cask is found by adding to the 
head diameter, two thirds of the difference between the bung and 
head diameters, or if the staves are not much curved, by adding 
six-tenths. This reduces the cask to a cylinder. Then, to find 
the solidity, we multiply the square of the mean diameter by the 
decimal .7854 ^^^ ^^ product by the length. This will give 
the solid contents in cubic inches. Then, if we divide by 231, 
we have the contents in gallons. (Art. 114). 

Multiply the length by the square of the operation. 
mean diameter, then by the decimal -7854, Ixd^X^'^rr^ 
and divide by 231. lxd^X'0034:. 

If, then, we divide the decimal .7854 by 231, the quotient cai- 
ried to four places of decimals is .0034, and this decimal multi- 
plied by the square of the mean diameter and by the length of the 
cask, will give the contents in gallons. 

339. Hence, for gauging or measuring casks, we have the fol 
lowing 

Rule. — Multiply the Ufiigth by the square of the mean diameter ; 
then multiply by 34 and point off four decimal places^ and the pro- 
duct will then express gallons and the decimals of a gallon. 

1. How many gallons in a cask whose bung diameter is 36 
inches, head diameter 30 inches, and length 50 inches ? 

We first find the difference of the diameters, operation. 

of which we take two thirds and add to the 36 — 30=6 

head diameter. We then multiply the square f of 6 = 4 

of the mean diameter, the length and 34 30-j-4 = 34 

together, and point off four decimal places 34^=1156 
in the product. 1 156 X 50 X 34= 

2. What is the number of gallons in a 196.52^aZ. 
cask whose bung diameter is 38 inches, head 

diameter 32 inches, and length 42 inches ? 

3. How many gallons in a cask whose length is 36 inches, bung 
diameter 35 inches, and head diameter 30 inches ? 

4. How many gallons in a cask whose length is 40 inches, head 
diameter 34 inches, and bung diameter 38 inches? 

5. A water tub holds 147 gallons; the pipe usually brings in 
1 4 gallons in 9 minutes : the tap discharges at a medium, 40 gal- 
lons in 31 minutes. Now, supposing these to be left open, and 
the water to be turned on at 2 o'clock in the morning ; a servant 
ftt 5 shuts the tap, and is solicitous to know at what time th^ *ub 
will be filled in case the water ootitiuues U> tVa^ 
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APPENDIX. 

FOKMS BELATING TO BUSINESS IN GENERAL 



FORMS OF ORDERS. 

Mjcsbrs. M. James & Co. 

Please pay John Thompson, or order, five hundred 
dollars, and place the same to my account, for value received. 

Peter Worthy. 
Wilmington, N, C, June 1, 1855. 

Mr. Joseph Rich, 

Please pay, for value received, the bearer, sixty-oM 
dollars and twenty cents, in goods from your store, ana charge the 
same to the account of your 

Obedient Servant, 

John Parsons. 
Savannah, Ga., July 1, 1855. 



FORMS of receipts. 

Receipt for Money on Account, 

Received, Natchez, June 2d, 1855, of John Ward, sixty dollan 
on acco imt. 
$60,00 John P. Fat. 

Receipt for Money on a Note, 

Received, Nashville, June 5, 1856, of Leonard Walsh, six hun- 
dred and forty dollars, on his note for one thousand dollars, dated 
New Yo rk, January 1, 1855. 

$640,00 J. N. Wefks. 

NOTES. 

1 A Note, or as it is generally called, a promissory note, is a 
positive engagement, in writing, to pay a given sum at a .time 
specified, either to a person named in the note, or to his order, or 
to the bearer. 

2. By mercantile usage a note does not really fall due untU the 
expiration of 3 days after the time mentioned on its face. The 
thifie odditloivaJ da'ys lue c&V\cOk daiii of ^Tau.. 
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When the last day of grace happens to be Sunday, or a holiday, 
such as New Years, or the Fourth of July, the note must be paid 
the day before : that is, on the second day of grace. 

3. There are two kinds of notes discounted at banks : 1st. Notes 
given by one individual to another for property actually sold — 
these are called business notes, or business paper, 2d. Notes made 
for the p;irpo8e of borrowing money, v/hich are called accommO' 
datum notes, or accommodation paper. Notes of the first class are 
much preferred by the banks, as more likely to be paid when they 
fall due, or in mercantile phrase, " when they come to maturity." 

FORMS OF NOTES. 

No. 1. Negotiable Note, 

$25,50 Providence, May 1, 1856. 

For value received I promise to pay on demand, to Abei 
Bond, or order, twenty-five dollars and 50 cents. 

Reuben Holmes. 



Note Payable to Bearer, 
No. 2. 



$875,39. St. Louis, May 1, 1855. 

For value received I promise to pay, six months after 
date, to John Johns, or bearer, eight himdred and seventy-five 
dollars and thirty-nine cents. 

Pierce Penny. 



Note by two Persons, 
No. 3. 



$659,27. Buffalo, June 2, 1856. 

For value received we, jointly and severally, promise to 
pay to Richard Ricks, or order, on demand, six hundred and fifty- 
nine dollars and twenty-seven cents. 

£nos Allan. 

John Allan. 



Note Payable at a Bank, 
No. 4. 



$20,25. Chicago, May 7, 1856. 

Sixty days after date, I promise to pay John Anderson, 
or order, at the Bank of Commerce in the city of New York, 
twenty dollars and twenty-five cents, for value received. 

Jssse Stobju. 
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EEMARKS RELATING TO NOTES. 

1. The person who signs a note, is called the drawer or vuaka 
of the note ; thus, Reuben Holmes is the drawer of Note No. 1. 

2. The person who has the rightful possession of a note, ii 
called the holder of the note. 

3. A note is said to be negotiable when it is made payable to 
A B, or order, who is called the payee (see No. 1). Now, if Abel 
ficmd, to whom this note is made payable, writes his name on the 
back of it, he is said to endorse the note, and he is called the en- 
dorser; and when the note becomes due, the holder must first 
demand payment of the maker, Reuben Holmes, and if he declines 
paying it, the holder may then require payment of Abel Bond, the 
endorser. 

4. If the note is made payable to A B, or bearer, then the 
drawer alone is responsible, and he must pay to any person who 
holdb the note. 

5. The time at which a note is to be paid should always be 
named, but if no time is* specified, the drawer must pay when re- 
quired to do so, and the note will draw interest after the payment 
is demanded. 

6. When a note, payable at a future day, becomes due, and if 
not paid, it will draw interest, though no mention is made of inte^ 
est. 

7. In each of the States there is a rate of interest established by 
law, which is called the legal interest, and when no rate is speci- 
fied, the note will always draw legal interest. If a rate higher 
than legal interest be taken, the drawer, in most of the States, is 
not bound to pay the note. 

8. In the State of New York, although the legal interest is 7 
per cent, yet the banks are not allowed to charge over 6 per cent, 
unless the notes have over 63 days to run. 

9. If two persons jointly and severally give their note, (see No. 
3,) it may be collected of either of them. 

10. The words " For value received" should be expressed in 
every note. 

11. When a note is given, payable on a fixed day, and in a spe- 
cific article, as in wheat or rye, payment must be ofiered at the 
specified time, and if it is not, the holder can demand the value in 
money, 

A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That I, Jam 
WiUon of tks City of Hartford and State of Connecticut, am held 
and firmly bound unto John Pickens of the Town of Waterbiri^ 
CauiUy of New Haven aiul Stole of CoiiTtcdicix/, iu the Bum of 
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Eighty dollars lawful money of the United States of America, to 
be paid to the said John Pickens^ his executors, administrators, or 
assigns : for which payment well and truly to be made I bind 
myself J my heirs, executors, and administrators, firmly by these 
presents. Sealed with my Seal. Dated the Ninth day of March^ 
one thousand eight hundred and thirty-eight, 

THE CONDITION of the above obligation is such, that if the 
above bounden James WUsonj his heirs, executors, or administra 
tors, shall well and truly pay or cause to be paid, unto the above- 
named John Pickens^ his executors, administrators, or assigns, the 
just and full sum of 

[Here insert the condition.] 
then the above obligation to be void, otherwise to remain in fall 
force and virtue. 

Sealed and delivered in 
the prescnoe of 

John Frosty ^ 
Joseph Wiggins, ) 



'L.S.I 



Note. The part in Italic to be filled up according to circum- 
Btanoe. 

If there is no condition to the bond, then all to be omitted after 
and ineluding the words, << TH£ CONDITION, &c." 

BOOK-KEEPING. 

Pbrsons transacting business find it necessary to write down 
O16 articles bought or sold, together with their prices and the 
oameB of the persons to whom sold. 

B00K-KXXPIN6 is the method of recording such transactions in a 
ngolar manner. 

COMMON ACCOUNT BOOK. 

' Tlie lallorwiDg is a very convenient form for book-keeping, and 
I requires liut a fiiiigle hook. It is probi-biy the best form of a Qom^ 
mon Account Book. 



T 
1 , 


J. BELL, 


D 


1* 




J. BELL- 


Or. 


1M6. 

Jnus 1 

" 6 
Joly e 


To 5 cords of wood, 
at $1,75 per coid. 
To 1 day's work, 
To4A«. i>fiy«>, at 53 
tenta p^r bu. 

• 


8 

8 

1 

% 

is 


75 
00 

46 

si 


1S46. 

July 6 
" 10 
'^ W 

Aog. 1 

w 


By ehoeiRg horse, 
" mending flleigh, 
" iroaing wagon, 
" Cash to balance, 


1 00 

3 %b 
f> L3 



814 
ANSWERa 



p. 


EX.1 


AN8.|| 


EX. ANS. 1 EX. 


ANS. EX. Am. 


«4. 


9 677 


11 502616 13 


43 cts. 15 1888 


24. 


10 7689 


12 799999 14 


73ct8. - 


-1 — 


26. 


17 


4083 


19 9798 21 


7032 


23 559 


26. 


18 


6846 


20 8601 22 


979 


— 


27. 


5 


12089 9 


23272 


13 


175874 


27. 


6 


26901 10 


233642 


14 


172775 


27. 


7 


28637 11 


247481 


15. 


98967 


27. 


8 


203933 12 


1994439 


16 


10742750 


28. 


20 


787676921 


23 26754 


26 


25687540 


28. 


21 


100570011 


24 730528 


27 


297303078 


Sfi 


22 


15371781930 


25 7047897 


— 








29. 


28 


13115375 


31 1819857171537 


34 1118969 


29. 


29 


39428059 


32 1105354 




29. 


30 


140700034 


33 1079167 


— 


30. 1 


1 365||2|5567||3|1 


6375|4|421||5|392 


B 1 34671660 


31. 


7 


82869 10 


4596-1199 


[ 12 


1287462 


31. 


8 


2576406 -- 
370 ^^ 


( 42390529 
I 4530902 


13 


1665400 


31. 


9 


— 




32. 


14 


50994 1 


7 5990267 


20 


23191876 


32. 


15 


143985 1 


8 6644374 


21 


23191876 


32. 


16 


2728116 1 


9 7685134 


— 




37. 


9 


260822 ] 


L3 99246591 


17 


4244083 


37. 


10 


2935621 ] 


14 999999 


18 


8013105 


37, 


11 


50391719 ] 


L5 776462 


19 


52528 


37. 


12 


28443 ] 


16 18561747 


— 




38. 


1 


10 


4 


234 7 


62 ] 


LO 175502 


38. 


2 


45 


5 


8 


785608 ] 


LI 696 


38, 


3 


$1115 


6 


67 9 


37 ] 


[2 2687 


W. 


13 


250-11500 


17 239 


21 


190 


39. 


14 




18 


22 


$4020-1340 


39. 


15 


26 


19 1759 


23 


2769818 


39. 


16 


1860805 


20 55 


24 94 



UrSWEBS. 



815 



P. 


EX. 


AN8. 


EX. 


ANS. 


EX. 


ANS. 


EX. 


ANS. 


40. 

40, 


25 

26 


145 
168 


27 

28 


168 
137 


29 
30 


15914260 
20463760 


31 


2769818 


40. 1 1 1 29045 II 2 | $418 


ll 3 1 $714 II 4 1 $5796 


41. 
41. 
11. 


6 

6 
7 


$390 

$224980 

$1706 


8 

9 

10 


$919 

55 

28223 


11 
12 
13 


230-527 
19553068 

$3818 


14 


11854617 


17. 
47. 


9 
10 


936 
$1236 


11 
12 


$298 
35688 


13 
14 


$28511 
$6578 





49. 


3 


49. 


4 


49. 


5 


49. 


6 


49. 


7 


49. 


8 


49. 


9 


49. 


10 


49. 


11 



7913576 

2537682 

4280822 

19014604 

85564584 

2183178497 

93939864472 

395061696 

393916488 



65948806 


21 


36914176 


22 


85950000 


23 


3320863272 


24 


816515040 


25 


68959488 


26 


35843685 


27 


267293339604 


28 


214007086881 


29 



764819895290424 

6241519790 

105062176 

601380780 

4984155396 

405768300 

800105244 

1227697160 

330445150 



6L 



2 


1 274032 


3 1 ^9180896 


1 


2540 


7 


2 


64800 


8 


3 


7987000 


1 


4 


98400000 


2 


5 


375000 


3 


6 


67040000 


4 



15076944 
50618898 



7430778 
553248 



62. 
6S. 
62. 
62. 
62. 
62. 



214100 

87200000 

1833600 

4368560000 

148512000000 

1315170000000 



259175000000 

1960310474010 

1484000 

109215040000 
5210018850000 



63. 
64 
64. 
64. 
64. 
64. 

66 



1|480[|2|4415||3 



168 1 



4|$291||5[2214>123||6|11680 



7 

8 

9 

10 

11 



308X 

18755 

119568 

984072 

24427326 



12 
13 
14 
15 
16 



349440 


17 


1057500 


18 


150000 


19 


131250000 


20 


53095 


-—■ 



1620-2220 

968710 

2720 

408-2040 



21 
22 



$27625000 
$636 



23 
24 



$19152500 
$10368 



25 
26 



$1211 

$4044 



60. 



43217 

104177-2 

12828 



8 

9 

10 



46490-3 

15840U87 

948C312 



11 
12 
13 



2264702-2 
2343381-2 
39091 (;49* 



316 



ABEWEK6. 



P. 


|EX.| 


ASS. |! EX. i AlU. fl 1 


EX. i Ana. 


60. 1 14 1 47516365-2 i| 17 | 74909989-3 || 


20 139570274 


60 


1A 


7544181-5 : 18 ' 1277'>4292-2 




60l|i 16 


6286358-2 i| 19 2747804-1 


— 




4(1 




61. 


21 


$1126 


25 


180607 


29 


230 


61. 


22 


48 


26 


88 


30 


34547^ 


61. 


23 


288 


27 1 


B7066-1 


— 




61. 


24 


13178 


28 


$327 


— 




S3. 


22 


66 


24 


36 


1 27 54 


29 


61 


63. 


23 


40 


26 


34 


1 28 94 


30 


$841 


64. 


32 ' 


land 6 


3 


4 6 


36 8 38 9 


40 


7 


64. 


33 


6 


3 


5 9 


37 8 39 12 






67. 


4 


194877-24 


18 3097-33788 


67. 


5 


3283 


19 307140-121 


67. 


6 


17359-1 


20 34960078-346 


67. 


7 


1345 


21 80496-11707 


67. 


8 


332627-12 


22 . 1672940-165534 


67. 


9 


795073-41 


23 206008604-24 


67. 


10 


19487748 


24 30001000-6347 


67. 


11 


3283 


25 9948157977-81605 


67. 


12 


11572-110 


26 1935468-14976 


67. 


13 


2017-108 


27 15395919-12214 


67. 


14 


40367 


28 14243757748-35411 


67. 


16 


6704984 


29 15395919-12714 


67. 


16 


78795 


30 3008292243-50442 


67. 


17 


10110-9 


31 123456789 


68. 


2 


132 


4 


718328 


6 


918546 


68. 


3 


4871000 


5 


7128368 


- 






69. 


1 


3175 


1 


3550 1 


29654200 


69. 


2 


106725 


2 


4700* 2 


24678733-1 


69. 


3 


2187600 


3 


59250 3 


177925200 


69. 


4 


17624075 


4 i 


B80300 4 


74036200 


1). 


1 


3704000 


2 


426 


9 7 28 


4 12,237766 


V. 


2 


1099588000 


3 


8750 


4 8 474 


1 13121086 


70. 


3 


121300750 


4 


9704 


9 9 7042 


4 14 750 


70. 


4 


88036750 


5 


70496-2 


10 67 


5 15 24063 


70. 


|1 


127 


6 


32 


6 11 1962 
5 387 


6 1 


5; 540 


G9 
J9 


71. 


1 


105 


3 


133 


7 


18 


^1. 1 2 


387 


4 


201 


G 1935 


8 


12864 



▲NSWEBB. 



317 



P. 


EX. 


ANS. 


EX. 


ANS. 


EX. 


AN18). 


72. 
72. 
72. 


2 
3 
4 


17085-29 

67639-21 

6129-11 


5 

6 

7 


3095-87 

45561-16 

1392-27 


8 
9 


245-14 
405-141 


73. 
73. 


1 
2 


4976-3 
76412 




3 

4 


49:^321 
6-4978 



74. 


2 


4-146327 


5 156557-34400 1 


900 


74. 


3 


146 


6 253-21700 . - 


— 


74. 


4 


91-135803 


7 2247-26649 


— 


76. 


2 


329 


7 


loses $26 


12 75 


75. 


3 


$45 


8 


$23 


13 $55 


75. 


4 


85 


9 


276 


14 351 


75. 


5 


84032 


10 


714-10 


15 &J) 148 


75. 


6 


$312 


1] 


$17376 


16 15 


76. 


17 


552 


21 4285 25 6178-6494 


76. 


18 


lost 11625 


22 4562 26 $42 


76. 


19 


9 


23 281 27 $3408 


76. 


20 


2313 


24 $514 28 794-2 


77. 


29 


20 


33 


157-185 


37 


$140 


77. 


30 


36 


34 


12923-13763 


38 


|60 


77. 


31 


12 


35 


$3 


— 




77. 


32 


g. 140c63 


36 


5 


— 




78. 


39 


3750 


43 6000-9000 


47 


6480 


78. 


40 


146 


44 gained $12 


48 


8800 


78. 


41 


886144 


45 $li 


-~ 




78. 


42 


22886826 


46 $456 


— 




82. 


3 


37378 


11 


40368 •; 




10,652 


82. 


4 


375999 


12 


71453 e 


) ( 


^0,008 


82. 


5 


670 


1 


$67,897 i 




Sl,607 


82. 


6 


54000 


2 


$104,698 1( 


) $170,464 


82. 


7 


12500 


3 


$4096,042 1] 


I $8674,416 


82. 


8 


4aoo.l 


4 


$100,011 IS 


I $94780,90 


82. 


9 


3T<.. 1 

aT5 etc 


5 


$4,006 U 


I $74164^1 


82, 


10 


4000 


6 


$109,001 - 





84. 


1 


$73,436 I 


i $132,475 


5 $52,371 


84. 


2 


$219,614 


i $99,11 






318 



ASBWEBB. 



P. 


EX. 


ANS. 


EX. 

8 
9 


' ANS. 


EX. 


ANS. 


85. 
85. 


6 
7 


$1843,94 
$656,369 


$22,334 
$7,952 


10 


$14,405 



92. 
92. 
92. 
92. 
92. 
93. 
93. 



86. 


6 


86. 


8(. 


7 


86. 


8 


86. 


9 



$5,999. $9,742. 

$0,744. $87,345. 

$106,524 

$170,056 

$44,377 



$2812,50 

$51,997 

$2,50 

$945,361 

$2906,961 



$24,625 

$12,43 

$59,827 



87- 
87. 


9 
10 


$343,675 
$112,442 


11 

12 


$8279,155 

$932,802 








88. 
88. 
88. 
88. 


~3~ 

4 
5 
6 


$20,35 
$375 

$116,875 
$22,95 


7 $79,75 

8 $3835,625 

9 $975 
11 $1157 


12 
13 
14 


$82,25 

$11,25 

$210,295 




89. 
89, 
89. 


1 
2 
3 


$172,50 < 

$168,75 ( 

$28,00 "i 


{ $8,40 
) $45,333+ 
r $357,75 


8 
9 


$3718,50 
$104 




90. 
90. 


1 
2 


$21,40 
$60,142+ 


•3 $6,117 + 
4 $8,40 


5 


$105,026 




91. 
91. 


1 
2 


$5,961 + 
$23,597 


3 


( $3,99. $5,04. $6,6528. 
1 $4,3512.$7,8750. 


91. 
91. 


3 

4 


$3,51 

$3,842+ 


5 $0,06 

6 $0,666+ 


7 

8 


$16,803+ 
$41,904+ 



9 

10 
11 
12 
13 



$0,65 

$2,12 

$0,375 

$1,125 

$0,14 



24 
25 
26" 
27 



15tons 
20 



14 
15 
16 
17 

18 



28 
29 
30 
31 



$3,50 

$23,076+ 

$450 

$75,385 

$25,25 



32^ 
16 

112 
12 



19 
20 
21 
22 
23 



32 
33 
3^ 



$66,666+ 
$2,50 
$24 
$0,60 
$3,00 



96 

16 

140 



93. 
93. 
93. 



$28 


4 


$130,50 


5 


$51 


6 



$0,625 
$12,50. $100. $625. 
$0,87^. $5,25. $7. 



$1.75. $14. 
$210. 
$0,14. $80,50. 



di. 



9 I $0,06 II 10 I $14,50. $1015,00. II 11 | 30 



AB6WBBS. 



31i) 



P. 


EX. AN8. 


EX. 


ANS. 


EX. 


ANS. 


94. 
94. 
94. 


12 4 yds. 6 yds. 

13 $414,75 

14 3480-$4,50 


15 
16 
17 


$2,33J 

$11000-5500 

$23,16 


18 
19 
20 


I56lbs. 

$547,92 

$916 


95.1 


21 1 $27,685 


22 i 


^290,82 


1 23 $90277,70 


99. 
99. 


2 30183/ar. 

3 84226/ar. 


4 
5 


391679/ar. 

£84 


6 
7 


£1 12s. 3\d. 
£25 145. Id. 


100. 
100. 


1 eOin. 120in. 192m. 3 12^. 6ft. 4fi. 

2 12j/(L 18yd. 32yd. 4 24fur. 48/wr. 64ytin 


101. 'i 
101. ^ 
101. t 
101. e 
101. i 


I 316767/^. 

t 359«»t. 7/ttr. 28rd. 

) 3796602^. 

) 8201 miles. 

r 240700858m. 


f. ( 109** 21imt. 7fur. Xrd. 
° Xz^yd. 2ft. 8m. 

1 4na. 16wa.32na.96na.l28»a 

2 162^^ 323^^ 28gr. 

3 32'r. 4gr. 52'r. 9yr. lOgr, 


102. I 
102. 4 
102. ( 


5 980na. 
t 623na. 
) 204:yd. Sqr. 2na. 


6 28^Z. Fl \qr. 

7 95^. E. 4qr. 


103. 
103. 


- (288m. 432m. 
(864w. 1152m. 


2 40P. 120P. 640it. 1280JK. 

3 160P. 320P. 9yd. 


104. 
104. 
104. 
104. 
104. 
104. 


1 4P. 16P. 20P. 

2 SOc^ leOcA. 240c^ 

3 16P. 64P. 96P. 

. ( 20sg'. c^. 60sg. c^. 

(lOOsg'.cA. 12052'. c^. 
3 3157P. 


4 762300. 

6 260sq.ft, i6sq.in. 

6 93A 2R. 12P. 

7 35ikr. 563^. m. 19P. 

8 $12584,25. 

9 $15,25. 


105. 
105. 
105. 
105. 
105. 
105. 


, ( 1728 Cti. in. 3456 Cu. m.l 5 
^ (5184Ct^. tw. 6 
^ ] 27cu.fL 54JCU./1. 108cu.Jl. 7 
^ 1l62ci^./^. 8 

3 2W.fL^0C.fi.A8C.ft. 9 

4 256cu.ft. 64€u.fL 32cu.fi. 


2m. yd. 3cu. yd. 

3T. 

2T. 47\ 

8C. 1201 160. 

4t8cu.ft. 


106. 
106. 
106. 


3 592704. 

4 200aA3200c?«./i?. 

5 5 cor^. 2 cordfi. 


6 21870 cordsAC.ft. 
^ (88 tons. 2Acu.ft. 
' (1228ctt.w. 


107. 1 
107. 5 
107. 5 
107.4 


. I6gi. 6pt. I2pt. 18pt. 20pt. 
1 8qt. l^qt. 2Agt. 16pt. 40p«. 
\2bar, 8bar. 12bar. 
1 12^/. 2Qqt. 80qt. 126qU 252qU 


3 12602;rf. 
410 tun^ 2hhd. 

5 25 tuns IgaL 

6 $36,64. 



820 



AaSWSRS 



p. 


BX. 


ANS. 


EX. 

4 
6 

6 


AN& 


108. 
108. 
108. 


1 

2 
3 


6pt. lOpt. 

I2gt. I6qt 36qL 

\Z672pt. 


12734 jpt 
I29hhd. IZgoL 
^dlbar, Igal 



109. 
109. 
109 

110. 
110. 
110. 
110. 

111. 

111. 

Ill 

111 

111. 

112. 
112. 
112. 
112. 
112. 
112. 
112. 



Zpk, ApL Bpk, 



<2ipk. 32pk, 4Bpk. 
{Abu. Sbti. lObu. 
12bu, 1086tf. 1445tf. 



3 238082><. 

4 844;?^;. 

5 2726u. 

6 Uh. 29&tf. Zpk. 6gf. 

2790356 drams, 
903 36ds, 

\ Udr. 

28 T.Acwt. Iqr. 2llb. 



Z2dr. 
64{%?. 
lcu;i.2qT. I 
12^r. 



Stons, 



A8gr. 72gr. 96gr. 
2pwU ZpwU 
2oz, Zoz. 

( 48(72. 114(72; 108(7Z. 

I Uoz. 

m. m. m. 

148340^. 



7 67! 2cwt. m. 13oz. 14dr. 

6 2998128(72. 

9 212T. Ucwt. lqr.71k 
1DS118,995-$10. 
11 S431,68-$160. 

lib, 1(72. lOpwt. lOgr. 

25lb. 9(72. OpwU 20gr. 

678ei8gr. 

36lb. 7oz. lApwU 

38901^. 

6496^. 

$657. 



113. 

lis. 


1 
2 


40^. 60^. 80^. 120^. 3 40 5 8 J . 
129 219 159. 


114. 
114. 
114. 
114. 


3 
4 
5 
6 


80119. 

9113 3. 

27fc 95 63 IB. 

94fc lis 13. 


7 
8 


73918^. 

j 12fc 9S 7 3 

(29 18^. 


115. 
115. 
115. 
115, 


1 
2 
3 
4 


240i'e£. 360j€c. 
72/tr,120Ar.l92Ar 
A2da. mda. 
imhr. ^wk. 


1 ^ 
4 

5 


379467 1083ec, 

Ayr. Ida. 

24yr. Ida. 26m, gSjac 


116. 

JifiJ 


6 


I lewt. 45i>6c, 


7 


6600A^, 

IBQsec, 240j£c. 300mc 



▲HBWEB8. 



82i 



116. 

lie. 

116. 

116. 
116. 



EX. 

2 
3 
4 
1 
2 



AJJS. 

360w. 240m. 300m. 
120° 180° 210° 24^0° 
4° 12° Sg. 5s. 6s. 
10765' 
2592000" 



EX. 

3 
4 
5 
6 

7 



ANg. 

7° 44' 54" 
Ic. 5s. 28^ 15' 
39468005gc. 
9216255ec. 
2° 23' 9" 



117. 
117. 
117. 
117. 
117 



57953/tr. 

10800' 

1296000 Cw. in. 

£714 

3r. 7cwt. 20Ib. 



6 
7 
8 
9 
10 



9ft 8 ; 13 2 9 19^. 

lib, Soz. 6pwt. I9gr. 

340157 gr. 

Slg. 7s. 

207 E. R. ^qr. 



118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 
118. 



3320 half pints. 
6539276ffr. 

j 6JL IR. 24P. 

1 pound. 

57953kr. 

7s. 15° 24' 40" 

12 cords. 

1244160 Cw.tn. 

\2096pk. 

377yd. 2qr. 

48976^. 

478602432*3'. zw. 

15359/ar. 



24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 



J 84mi. 3ficr. 4rd, 

} 3yd. 2fi, 

( 5 A. 3R. 35P. 3|yi 

I 2ft. din. 

197111025ilf. 

26880 times. 

$93024 

$27 

4 miles. 

40 yards. 

5mo.3wk. 5da. ]6Ar. 

1008 bottles 

110592 

38 casks. 



119. 
119. 



36 
37 



17097^3^,, times. 
10132992005ec. 



38 
39 



24S miles 
$39,879 



120. 
120. 
120. 
120. 
120. 
120. 



£1377 45. \\d. 
£1616 75. 6|^. 
621Z6. 802;. \pwt. \9gr, 
962Z5. 602. \Opwt. 2gr. 
104fe 3 5 33 29 Agr. 
35J7Z2Bl7gr. 



203 19 10^. 

79cwt. 2qr. 18S. 

1502. lldr. 

340 T. 5cwt. 2qr. 
■ 20lb. 2oz. 



121. 
121. 
121. 
121. 
121. 
121. 
i-2J.i) 



I6cwt. 2dr. 

j432i. 2mi, 4fur. 

\ 39rd. 4yd. 

j Ifitr. 34rd. \\yd. 

\ \ft. 4in. 
424E.Fl. Oqr. 3na. 
42yd. 2qr. Ina. 



16 
17 

18 



184E.E. 4qr. 2na. 
■ l\in. 
' 263sq. yd. dsq. ft. 

W&sq. in. 

27 M. 277 A. IR. 
^ OF. 24^5. yd. 



822 



AJBraWKBS. 



P. 

121. 



20 



ANS. 



ll^cu. yd, ISC.JI, 
&14CU, in. 



EX. 

£2 



ANS. 



90cw, lOCa^i, 
151 c. 3a ft. 



122. 
122. 
122 
121 
122. 
122. 
122, 
122, 
122. 



BUlk^td, IgaL IqL IpL 
i mtun Qp. Ihhd, ^Sgal, 

{ 94cA. 22ftM. 3pk. Iqt. 

\\pt^ 

J 259 A 12fe*. ^pk, QqL 

\ IpL 

j 172^, 2mQ, Iwh Ada. 

1 4Ar. 



60u^L 4da. Ih^ 

41m. 3451-c. 

Idr. 9s, i>8^ 33 

69" 

Ian 10s. 27* 2' 

3" 

29m,Boz.l5pX 

22gT, 



123. 


2 


123. 


3 


123. 




123. 


4 


123. 


123. 


A 


123. 




123. 


6 


123. 


7 



244/fi. 6o2, 4jni?^, 3^r. 
J 82 r. let'M?^, Ojr. 
1 16^^. \oz, Idr. 

ilT,0cwLZqT.l7ib. 

Oos. 5dT. 

336 A liL 31 P, 

210 Sq.Jt. 136% in. 
170 T. 1 Icujl, 7A4eu.in. 
68i«. 0;jJt. 2^^ 



9 
10 
11 
12 
13 
14 



45A ZR. 31P. 

36f %J^, 22Sqdn. 
16Sbu, Opk, ^qL 
2T. bcmt. 2qT. 2\Jh 
B5fd. 

Bib.la^, llpwt, 17 gf, 
Z22mi.Cfur. Urd. 
lOOA 1J£. 13P 



124.11 3 1 174/^. 102. IpwLSgr. \\ 4 | 8lb. lOoz. Upwt.^gn. 


125. 
125. 
125. 
125. 


5 
6 


( 5r. 7cw;^. Iqr. 23lb. 

\ Uoz. 

{ 7cwt.2qr.20lb. Uoz. 

\5dr. 


7 
8 


124 T. Ohhd. 59gal. 
j 14yr. 4:6wk. 4da. 
( 20h. 58m. 54scc. 




125. 
125. 


2 
3 


9yr. 4mo. 2da. 
2lyr. 9mo. 5da. 


4 17^. Imo. 3da. 


126. 
126. 
126. 
126. 
126. 
126. 
126. 
126. 
126. 
126.1 


6 
7 

1 

2 
3 
4 
5 

6 


\2yr. Smo. 26da. 22hr. 
30yr. \mo. 29da. 12hr. 
j 27mo. 3wk. Oda. 
1 20^r. 20m. 
S4yr. Umo. Owk. 6da. 
£2 17s. 

lib. Uoz. I9pwt. 4:gr. 
6fe 105 53 19 
J7T. I8cwt. Iqr. m.[ 
I Ooz. 2dr. \ 


7 

8 

9 

10 

11 

12 
13 


2mi.4fur. 2lrd. 
7yr. 9mo. Ida. 
362yr. 9mo. lAda, 
eSlb. lOoz. 3pwt. 1^. 

( 1 T. I7cwt. 3qr. 

\ 7lb. Uoz. 2dr. 

j 84fe 9§ 4 3 

I 1 9 14^r. 
3yd. 2qr. Ina. ^in. 
V^ cord^ ^<^ cuiic feet. 



AHBWBUS. 



3ii9 



p. 


EX. 


1«7. 


15 


127. 


16 


127. 


17 


127. 


18 


127. 


19 


127. 


20 


127. 


21 



ANS. 



£74 165. ^d, 2/ar. 
86^. Ipk, Oqt. Ipt. 
Slhhd. 4:6gal. 3qt. 
4365w. 2pL 6qt. Ipt. 
IcwL 2qr. Ulb. 
£27 Os. n^. 
22lb. 4Qg. 6pwt. 13gr. 



EX. 



ANS. 



IGcwt. Oqr. 6lb.2oz. 
{ \2cwU OjT. 23^6. 
\ 12a?. 

14i. Im'k.U'ur. \5rd. 
11 A 3iJ. 18P. 
j 56^7-. bmo. 21da. 
\ Shr. 26m. 



12S. 



3 I 66mi. 5fur. Ard, 



4 I 278. 28^ 22^ 45'' 



129, 
129, 
129. 
129, 
129, 
129. 
129, 
129, 
129, 
129, 



32yr. 3mo, I8da. 18hr. 

( 53T.3cwt.2qr,lQlb. 

I 4oz, 8dr. 
25bu. 3pk. Iqt. 
2T. 5cwt. Oqr, 24U). 
8 cords 6 cord ft. 
17 yr. 5mo. 3da. 
3lb. 3oz. I2pwt. 
\T. I9cwt. 2qr. 12Z&. 
13fe 7! 2 3 19 4gr. 



122mi. 4fur. 20rd, 
111 A 2JR. 25P. 
267yd. Oqr. 3na. 
47i. \mi. 7fuT. 8ro 
95hkd. egal. 
32lb. 9oz. Idpwt. 
746mi. 5fur. 
16° 

(56r. 14cwt. Zqr. 

Il5lb. 



130, 
130, 
130, 
130, 
130, 
130, 
131. 



£5 4s. 3d. 

24hhd. 22gal. Iqt. Ipt. 

927yds. 

748A. OR. 38F. 

286yr. Umo. 2wk. 

56 r. 17c^;^. 2qr. lOlb. 



1493wi. 2fur. 
62966W. 3pk. 4qt. 
3174 miles. 
72 tons 16cwt. 201L 
282 yds. 



3 I 5L. 2mi. 6fur. 36rd. || 4 | 2bu. Ipk. 3qt, 



132, 
132, 
132, 
132. 
132. 
132. 
132. 
132. 
132. 
132. 
132. 



2cwt. Iqr. 18lb. 3\oz. 
5yd. 2qr. O^na. 
10 A. 3R. 30F. 
£21 95. 8d. 
17cwt. 3qr. 18^tb. 
Ipk. 2^t. 
£1 25. 4d. 2far. 
2T.7cwt. 
25lb. 3oz. 8dr. 
2° 34' 16" 
49gal. 2qt. Ipt. 



5bu. Ipk. 6^fqt. 
3ft 4 5 63 IB 16^ 
61^aZ. Iqt. Ipt. 
12 A. 2R. 25P. 
24mi. 7fwr, 4rd. 
14lb. Ooz. 8piDt. llgr, 
3gdL. Iqt. Ipt. 
4hu. 3pk. 2qt. 
2cwt. Iqr. 24lb. 
2bu. 7qt. 
I2cwt. 2qr. lllb. 



133. 
133. 



!i 27 
ii 28 



7 lb. 12oz. 2dr. 
15' 



29 
30 



47^aZ. 3qt. l^t 



324 



ABBWIUCS. 



P. 


EX. 


ANS. 


EX. 


ANB. 


133. 


31 


7s. 3d. Ifar. 


35 


IT. Icwt. \qT. \9U). 


133. 


32 


24 r'ms 5 qrs. 
{12 sheets. 


36 


£600 95. Sd. 
■ £1050 16s. nd. 


133. 


133. 


33 


£63 145. Sd. 


37 63^l^da. 


133. 


34 


Ihhd. I9gal. Ipt. 


38 294da.2^hr. 


135. 


1 


1° 9'— time Am. 3^sec 


1 


4h. 56w. 4sec. 


135. 


2 


I2hr. 4m. 36sec. P.M. 


8 


4h. 66m. 4sec. F.M. 


135. 


3 


Uhr. 66m. 24:sec. A.M. 


9 


2h. 20w. 4sec. F.M 


135. 


4 


41m. 32sec. 


10 


6h. Om. Ssec. A.M. 


135. 


5 


llhr. lSm.28sec. A.M. 


11 


] Ih. 6m. 4sec. A.M 


135. 


6 


lOhr. 69m. 565ec. A.M. 


— 








137. 


1 


3x3 


9 


7x3x3 


137. 


2 


3x5 


10 


19x2x2 


137. 


3 


3x2x2x2 


11 


3 


137. 


4 


2x2x2x2 


12 


3 and 7 


137. 


5 


3x3x2 


13 


3 and 7 


137. 


6 


2x2x2x2x2 


14 


2 and 7 


137. 


7 


3x2x2x2x2 


15 


2 and 3 and 7 


137. 


8 


7x2x2x2 


16 


3, 5, 7 



m 

139. 

14a 

141, 
141. 
142. 
144, 
144. 
144, 
144, 



2|9||3|6||4|5||5|6||6|5||7|14|| 8|42 



1 I 24 II 2 I 4 II 3 I 45 I 4 630 5 | 267 | 6 | 396 



12 II 8 I 8 II 9 



4 II 10 3 



840 
147 



840 
196 



78 
€4 



9 
10 



1008 
156 



11 223839 



63 I 4 I 126 II 5 I 27 II 6 12 — — 



^ 
1 

11 

55 



9 


1. 


13 


10 


27 


14 


11 


il 


15 


12 


16 


16 



7056 
8 

^^ 

80 pounds 



17 
18 



348^^. 
46yds. 



145. 


19 


145. 


20 


145. 


21 


145. 


22 


145. 


23 



26bu. 


24 


4()\ pounds 


25 


9^hu. 


26 


300 pounds 


27 


600yds. 


28 



36^aZ. 

40^2^. 

61gal. 

\6yds. 

6^fir'ns. 



29 
30 
31 



58 boxes 

4s. 

3 cheesei 



151 
151. 



i$ii:iwiu^i = 



AA8WEB8. 



825 



P. 


EX. 


ANS.. 


EX. 


ANS. 


EX. 


ANS. 


162. 
162. 


1 

2 


f owd3 
1, 1^, i^. 


3 

4 


H. M. H- 


5 

6 




152. 
162. 
152. 
152. 


1 
2 
3 
4 


TTS* TSIS* TTS' 


1 

2 
3 

4 




6 
6 





163. 



2 I H. f|. M. M. i^- II 3 I m.MimiH. H» 

3 I H. 3^. A. f II 4 I f«. fg, H. H. M. W. A- 



164.1 



155. 


I 


i- 


6 


I- 


11 


*• 


16 


i- 


155. 


2 


I 


7 


h 


12 


1 


2 


12|. 


155. 


3 


!• 


6 


a- 


13 " 


m 


. 3 


2{y,ls. 


165. 


4 ; 


i- 


9 


^' 


14 


A. 


4 


Sfiu. 


155. 


5 


J^ 


10 


h 


15 


i- 


— 




156. 


5 


5 apples. 3 


JV»' »-<«^« 


156. 


6 


2^3^, 24, 7H^. 134H^. , 4 


^H*- 


156. 


7 


219^. 5 


^'?F- . 


156. 


8 


SOs'A'i, 45T!yV, 9^fll|f. 6 


3 »|i «?ayi. 


156. 


9 


3150^-JJ4|, 134S, 7947f|g|. 7 


¥«V--/'^- 


156. 


1 


a|l. 8 


"a-jftP- 


156. 


2 


J44i/f/«. 9 


^r.*lf^ 


157. 


1 


j^^- ■ 


6 


1^ 


1 ^ 


|. 


167. 


2 


''^■ 


7 


^*-yds. 


4 


J4*. 


157. 


3 


l|i. 


8 


m^b. 


5 


¥• 


157. 


4 


H^'^- 


1 


iS- 


C 


li^^^. 


157. 


5 


H'n^. 1 


2 


f. 


- 




1.^8. 


3 1 iVV 11 4 


d.. II 5 1 V--7|. 


159.1 


^^h.T\%^,- 


7 


liiWi?.^H-r- 


l3i|.,VA- 


159. 


'^HiHim- 


8 


'^-H.^^- 


'4,ii.5J-.iJ- 


159. 


-ith.Vi^m- 


9 


•t^". fH. ???• 


'5 U.Sy. is- 


159. 


^e. A- 


10 


HI. Vf,.*. ?i^ 


le j ¥ip.il. 


159. 


5\V.H. 'A'. 


II 


^. A- 


159. 11 


c],'^. 


f-I^^ 


r 


v4 


A. ^. ^. \ 


rA 



S26 



AJrBWEBfi. 



Tea 

160. 
160, 



16K 



EX. 



AN*. 



f I* H* -h- 

4 

5 



^^>:r«^fl.fiS- 






ajL IS a <» 



EX. 

T" 

7 
B 
9 



^2 ^30 400 
32$ Sia 6f»D 

« g g 1(1 
m^ 13' Tl' 13 

H<^ .8 4 ' 



gX, 



ANg> 

^ M M 

n 

_i_ili4i: 



2},. 

ill 



ilii 



2|. 



10 

11 

12 






13 
14 






162. 
162, 
162. 
162. 



20|J. 



20 
21 

22 
331 



1426 If 






U 



1* Ji- 11 



if 



163- 
163. 



a 
5 a 



f«6 

_tl_ 



3 
4 



14«- 






tA* 



164.1 
164.1 












A ^^ TT-JT ^fl ri^s tHi> 



165. 


1 


3t4- ^ 


I 42^. 


7 8|cOT-<i* 


10 $8^. 


13 


$13|. 


165. 


2 


6f ^ 


i 123 


8 $10 


11 Um. 


14 


6}baf 


165. 


3 


35 e 


i 16f. 


9 13^4!*. 


12 21cts. 


15 


116^. 


166. 


1 


21 


3 75 


5 $5|. •• 


7 $180 


9 


iiej 


166. 


2 


38f 


1 26|. 


6 $43f. 1 


3 36fw. 


10 


$440 


167. 


1 


A- 


4 f. 


7 


^' 


2 


A. 


5 


675 


167. 


2 


iV- 


5 $f. 


8 


ii|. 


3 


i|. 


6 


204 


167. 


3 


tI^- 


6 f 


1 


A. 


4 


8i. 


- 


— 


168. 


8 


636^. 


11 20^. ] 


14 $25 1 


7 546|ci5. 


20 


e^ds 


168. 


9 


114 


12 51f. 1 


15 2 «ow; 1 


8$l|i. 


21 


$60f. 


168. 


10 


1344 


13 $90 ] 


16 $^. 1 


9 $1295. 


— 




159. 


1 


^. 4 


T^- 7 


i^- ] 


LO $^. 


13 


T^B^ 


169, 


2 


/t- 5 


A- 8 


2 1 
779* J 


11 ^yd. 


15 


^. 


169. 


3 


lA- 6 


^- 9 


^ ^on. ] 


L2 T-V6. 


16 ^Ib, 


170. 


1 


16 


3 £ 


)4i. 


5 


9AW*. 


7 


$14!| 


170. 


2 


226^2^ 


4 ^ 


>13i. 


6 


llf^r^. 


- 





UffiWflSflSL 



827 



F» 


EX 

T 


AHB. 


EI. 


AN9. 


EX* 


AN3. 


BX. 


AHS, 




6 


24. 


11 


♦10|. 


16 


H- 




2 


H 


7 


s^a. 


12 


7i^*« 


17 


27 miles. 




3 


H- 


8 


7 mett. 


13 


4 chiU'TL 


18 


9| turkmfs. 




4 


I 


9 


H. 


14 


5|f ti^TW*. 


19 


^^ds. 


171- 


5 


6A. 


10 


1 4. hfjjtl-fits. 


15 


9 j amejr. 


1— 











172. 
17«. 



10 



2A. 

1- 









9 
10 



A. 

2 
46 



174. 


1 %«. 


1 


^hhd. 


13 


jhyd. 


19 


f 


174. 


2 ipt. 


8 


^. 


14 


1 ikMA* 


20 


58| 


1ft 866^*- 


174. 


3 igr. 


9 


tAt^^- 


15 


tW»- 


21 


Ata« 


174. 


4 ifi- 


10 


irfins^*- 


16 


sWi- 


— 




174. 


5 |wt. 


11 


f/«^. 


17 


tAi*»»- 


— 




174. 


6 >. 


12 


H^. 


18 


A 


— 




176. 


3 1 Shhd. Slgal. 2qt. 


II 4 I tun 


176. 


5 3qr. 2f wa. 


17 


A. 


176. 


6 Stak. Ida. 9h/r. Z6m. 


18 


T5T* 


176. 


1 13^. 2pk. 


19 


fww. 


176. 


^ ( efur.'Srd. 4yd. 2ft. 
\8in. 


20 


i¥Af^. 


176= 


21 


Hl^. 


176. 


9 3cwt. Oqr. 12lb. 8oz. 


22 


85 33 OB 12gT. 


176. 


( 2da. 13hT. 42m. 


23 


iE.E. 


176. 


24 


50ga2. \qt. \l^. 


176. 1 


LI 25w. 2/?A?. 


25 


24gal. 


176. 1 


12 ^^M 


26 


Iqr. 21lb. lOoz, 10f<2r. 


176. ] 


13 ^V^\ 


27 


^^s. 


176. 1 


L4£JV- 


28 


«. 


176. 


15 1^6. 


29 


2gal 3igi. 


176. 


16 }B^ ton. 


30 


2R. 6P. 4yd. 5ft. 127^in. 


177. 


5 Im. 3fur. "iSrd. 1 


}3yd, \fi. U^in. 


177. 


6 7>r. Oy^. 2/j5. 9in. 1( 


) 16^aZ. 2iigt. 


177. 


7 lct^;«. 2gr. 2lb. 13oz. 11 


L llpwt 3gr: 


177. 


Sll^ir. 59«i. 69isec. li 


1 4cwt. \qr. \2lb. 16oz. 5^d7. 



ilKBWKICS. 



P. 

178. 
178. 
178. 
178. 

78. 

78. 
178. 
178. 
178. 
178. 
178. 
179. 
179. 
179. 
181. 
181. 
181. 
181. 
181. 



ANS. 



{ \2cwt, Iqr. lib. 13(W. 

905|mt. 

j 5da. 20kr. 52m, 

iqr. V^lb. \\oz. (S^dr. 
b6yd. 
2j\yd. 

lc%\qT.lU).loz. T%^r. 
^pwt. I5gr, 



AN8. 



j 3wk. ^da. 12h. 19m. 
( 17^5ec. 
2mi. 2fur. I6rd 

£1 9s. 2d. 
loz. Spwt. 3gr. 
J Scwt. 3qr. 5lb. l3aL 
\0iidr. 

3lb. 5oz. 16pwt. 16gr. 
\rd. 1yd. 2ft. 5|zw. 
75 5 3 29 lO^r. 



\5fi. 5' 
\fi. 8' 10" 
2ft. ^' 3'' W 



5ft. 8' 2" 1'" 
15/U. 4' 10" 4'" 
Ift. IV 10" 11"' 



l\nft. 6' 5" 5'" 
8 7/i5.10'l"9"' 



77/if. 
Sift, V 
165ft. 6' 8" 
866/^. 8' 3" 
2C, 50, ft. 



21ft, 8' 6" 
105/^.5'7"6"' 
39C.33Cw^. 
' ^6yd. ^ft. 
3' 8" 



j IC. ^Cft. 

\ 3 (M.ft. 

158c.yd. llcft.^' 

$19,64 

Sift. 4' 6" 



185. 
185. 
185. 
185. 
185. 
185. 
188. 
188. 
188, 



.3 

.016 

.0017 

.32 

.0165 

18.03 



12.009 

16.012 

9.565 

22.1 

41.3 

16.000003 



5.09 

65.015 

80.000003 

2.000300 

400.092 

3000.0021 



47.00021 

1500.000003 

39.640 

.003840 

.650 



1303.9805 

428.677893 

169.371 



1.5413 

444.0924- 

1215.7304 



246.067 
389.989 
71.21 



494.521 

$641,249 

.111 



189, 
189. 
189. 
139. 



4.0006 
$129,761 
$1132.365 
$16.3275 



$1033.6279 
$51,451 
1.215009 
23001044.500059 



21 
22 
23 
24 



.560596 
$7,978 
$417,563 
74435.0309 



190. 
J90. 
190. 
190. 
190. 
190. 



3294.9121 


7 


249.72501 


8 


9.888890 


9 


395.9992 


10 


.999 


11 


6377.9 


12 



365.007497 


13 


20.9943 


14 


260.4708953 


15 


10.030181 


16 


2.0094 


17 


34999.965 


18 



4238.60807 

126.831874057 

63.879674 

106.9993 

1.1215 

.001 



AN8WEB8. 



EX 



191. 
191. 
19L. 
191. 
191. 



ANS. 



036588 
365491 
742.0361960 
.001000001 
.000000000147 



ANS. 



9308.37 

311.2751050254 

.25 

.0025 

.0238416 



EX 



AN& 



3.04392632 

$17.2975 

|14.:^4 



192. 
192. 
192. 
192. 



$4.543944 
.0036 
240.1 
$56,764 



$46.95 
$1.051279 
.00025015788028 
2.39015 



,000016 

.000274855 

.00182002625 



193, 
193. 
193. 
193. 
193. 
193. 
193. 
193. 
193. 
193. 
193. 



1 


1 


H 1 




2 


4.261 


8 


3 


33.331 




4 


1.0001 




5 


4123.5 


9 


6 


1175.07 








' 12.52534 








125.2534 


10 


7 


^ 


1252,534 








12526.34 


— 






126253.4 


— 



16.21987-1621.987 

16219.67-162198.7 

1621987. 

20.81100-208.1100 

2081.100-20811.00 

208110.0-2081100. 

127.3673874-12736.73874 

127367.3874-1273673.674 

12736738:74-127367387.4 



194. 
194. 
194. 
194. 



21940. 
30100. 
1000. 
66.666 -f 



10.-100.^1000.*30. 
20.-2000.-12.-120. 
1200. 
3333 + 



8.3Ul-f 

L663+ 

L160+ 



195. 
195. 
195. 
195. 
195. 
195. 
196. 
196. 
196. 
196. 
196. 
196. 



$.00638 + 
$.10486 + 
14.941 + 
16.119 + 
.08333+ 



.26 0/3.26 =.8 15 
, and .034 of 3.04 
^ =.10336 .ei6-r 

.10336=7,885+ 
.0470204+ 
IBBbu. 



9 

10 
11 
12 
13 
114 



18.022 + ^ 
$0.7909 + 
1196.172+ 
1000. 

227.313001^^. 
125.101 1/Aff. 



15 
16 
17 
18 

19 
20 



$48,141 

$10065.3025 

$934,699 

$46,875 

$4070.316 

$16.63 



21 

22 
23 
24 

25 
26 



$45,401 
S313.313 

$122,766+ 
177^r, 



15.6e+Aar, 

92^a^ 

I9.8d^. 

$54.72 
1725. 15/J. 



197. 
197. 



.4285 + 



.08571 + 
.25-.00797+ 



.Oii5-.7435-.003 
.5-.0028+ 



880 



p. 

197, 
197, 
197, 
197, 
198. 
198. 
198. 
198, 
198. 



EX. 

8 

9 

10 



AN8. 



1.496-f 

1.333 + .162+.792 

.85 
.075 



EX. 



11 

12 
13 
14 



ANS. 



136 
.00875 
,2976 
.006875 



15 
16 
17 
18 



.01171876 
.135546875 
.0001 
.222464 



1 


ih- 


1 


2 


mi- 


2 
3 
4 


3 


^^- 


4 


49 


5 


T06000' 



.02734375^*. 

£.108333+ 

.00035A 

.0097222^.+ 

1.3125^. 



.125fl^. 

71.151m.+ 

6.5454rrf.+ 

.0396&ir. 

.0004375ciii< 



199, 
199. 
199. 
199. 
199, 
199, 
199, 
199. 
199. 



12.00384^. 

2qr. 12lb. 8oz. . 

2qt. \pL 

6s. 9d. 

6cict. 3qr, 

8P. 

Ihhd. 47 gal. Iqt. 

6gal. 3qt. 

136da. 2\hr. 



U. 8d. llfar. 

3qr. nib. 

19kr, 2lm, 36seu. 

Imi, 28rd. 1ft. 11.04i». 

\oz, 8dr. 

103da, 23h/r. 69m, 12.48«& 

£1 05. 11.04rf. 

£1 17s. 7.2^ 



200. 
200. 
200. 
200. 
200. 



4.889955t<;^.+ 
2.4694Zd.+ 
1. 25yd. 
1.046875Z6. 
5.0833i.+ 



4.8906255^^. 
472916ift.+ 

78875 r. 
5.88125^. 

.0055 r. 



11 .42859226«;fe 
12.39201cA. 
13 7.878 125iH. 



203. 
203. 
204. 
205, 
206. 
207. 
207. 
208. 
209. 
210 
210 
210 
210 

iio. 



$36,42^ 

$21,25 



$28,333+ 

$32,812+ 



$30,8331^ 

$62. 



16|6 days' ioark.\\ll\3libu.\ 18|$18,54T+ 



I $3,111 + 
24: pounds 



15 472,50 



20 I $8. 



21 I $25,50 II 23 I 49 me?i. || 24 | llwk. 



26 I 18 bales. || 27 | llj ft. long. 



29 I 2f da^s. 



54da.\ 
10f"| 



34 



|(^'«^'w$58,33^ 
|l.g'5^'yg$116,66f 



35 



\st. $240 2d. $200 
3d. $140 



38 I 1| days. 



39|30^.| 40|96^.||41|$96||43|72t^;Q^n.j|44|42 Georgia. 



18 sheep 

$112 

4Sda. 

30s. 

$6,5625 



12^-bar. 

$1,60 

$17,273+ 

13^^. 

62^yds. 



3Hft.= 
i 10 ^yd. 
lOOda. 
$10 
IQmo. 



I St. $2,50 
2d. $3,75 
3d. $8,75 

18p. 



ABBWSBB. 



88J 



p. 


EX 


AN8. 


EX 


ANS. EX ANS. 


EX 


ANS. 


211. 


18 


|9,16f 


21 


28da. 25 $18 


30 


36 mm 


211. 


19 


22 


j $175 26 $83,331 
] 4- $125 27 7ida. 




(A 21 


211. 




{ 1st. I05lb. 


31 


B16 


211. 


20 


\ 2d. i40lb. 


23 


$10500 28 3 men 


' 024 


211. 




(3d. lesib. 


24 


leOyd, 29 5^^0. 




[hogs 


212. 


32 


{ A's $126. B's 
$117. C*jf$72. 


35|$0,803-f|U« 


1st. $39,20 2c?. 


212. 


36 


\lOiyd. 


*ju 


$19,60 3^.117,60 


212. 


33 


54bar. 


37 


$1344 


40 


$533,33^ 


212. 


34 


UlOgal. 


38 


$5040 


41 


3 jrieces 


216. 


1|36 1 


2 1 60 II 3 1 12 II 4 1 2i II 5 1 24 - — 


217. 


2| 


. 


4i^-i| 


6^=4.|S 


^=1 


110 


1=1*. 


217. 


3i 


^=i- 


5fe= 


:fl 


7A=i. 9 


A= 


=f 


111 


Vift 


=tV. 



219. 
219. 
219. 



308mi. 

$165 

$1381,25 



3300 pounds. 

$61,425 

10955^1. 



#248, 7& 
12 1,75 

106|y^. 
36000 rations. 



220. 
220. 
220. 
220. 
220, 



8hr. 20m. 
$4,861 + 
£227 125.1^.+ 
$115,50 
$29,26 



81iA 

$40,32 

( ^'5 $1787,50 
( .5*5 $1283,75 

$22,50 



$1,87^ 

$0,154+ 

$6206,93^ 



221 
221. 
221, 
221, 



2^20i^bar. 
'^'$61,425 

5s. Od. 

31 5bu. 



$252 
2^yd. 
72 hats 
31bar. 



2i|^. 
$12,13 
28kr. 
2f acres 



$18,27 
$168,742 + 
$108,25 
$253,125 



223. 
224. 
224. 
224. 
226. 



1 I 8 days, 



27da. 
12da. 
imda. 



20hrse8 

18da. 

16bot*s 



8\6men 
9 134^. 
10 27t^a. 



16m. 
25bu. 
lOda. 



14 



l^lb. 



1 $45 II 2 I 150Z6. I 3 I $99 II 4 I 232^. H 5 | 5ll|mi 



227. 
227, 
227, 
227. 



13^A. 
18yr, 
27 weav's 
72 men 



4^. 
in2bu. 
2f tons 
3^3ift. 



15lb. 
38frea'5 
192Aar. 
200 more 



18 



36yd. 
long 



229. 
229. 
229. 
229. 



$857,142f As. $142,857| B's. 
$480 A's. $750 B's. $675 C's. 
$1500 Mr. W*s; $2100 Mr.Ts. 
$400^*5. $800.5's. $1200 G's. 



i $1866,6i 
\ $1066,6 
( $1066.6 




p. BX. 



230. 
230. 
230. 
230. 
230. 
230. 
230. 
230. 
230. 



ANSWBBS. 



»77 As. $260 B's. 
$54. A's. $38,50 jB'«. 

j $60,777+ii'«. $127,633+^'*. $233,387+ Ci. 

( $328.201 +D'«. 

$l666,66f A*s, $3888,881 B's. $9444,444 CTs. 
Rt =$273,365 nearly. ^*i=$476,635. 

( FuU^s $1808,8669+, jBrotm'* $1596,0591+ 

] Dezter's $1995,0738+, The remainders added 

( tcill give the exact proof. 



232.!|1 $16,25 
232.|l2|l9,50y«i. 



232.13 
232.:'4 
232.5 
232.6 



39,375cirr 
^2,375 
155,48ins. 
5 oxen. 



818, 



9 
10 
11 
12 



|$d,93 

,06 sheep 
$18.5487 
280 cows 
892.5 tons 
10151b. 



13;$2109,0392 

14:$75 

15;$229,08 

16|$350 

17l$375 

18|$694,232 



$42,60 
432dar. 
^2hhd 
$24,25 



233. 
233. 
233. 
233. 
234. 



23 
24 
25 



$10,80 

J 26|per a. left 
\ = $3333.33J. 

$1304,75 



.25 
.50 
.40 

14 .20 



.38^. 
.05 

.03 



.15^. 



10 



.55 II 11 I .20 ll 12 I .20 II 13 | .12^. 



235. 
236. 
238. 
238. 
239. 
239. 
239. 



2 I $24862,50 || 3 $233,75 || 4 | $8443,75 || 5 | $14700 



9 200 shares. \ 237. | 10 j 80 shares. 



$1,06^. 
$0,75 loss. 



$0,966+ 
$1.00 



$112,50 
$208,4375 



$2,054 
%5perct. 



9 
10 



\Qper ct. 

j $13 tohcle g'n 

\ =z20percL 



11 
12 
13 



$1,025 

$1,0314 

$2,216|. 



14 
15 



19yd. 
•9,21* 



240. 
240. 
240. 
240. 



$43,77 
$1312,50 
( $237,60 
\ $158,40 



$210 

$607,50 

$1381.80 



7 $504 



$450 

$1320 

$142,95 



$1800— $45 

$47,624+ 

$9558,437+ 



14 $6500 



242. 
242. 
242. 
242. 



$39 
$266 
$4446,75 
$642.60 



$427,50 
$9,5067 
$331,1511 
$1158,06681 



$183,9705 
$4454,857 
$30455,0224 
$95,229+ 



$121,325 
1315,389 
221,075 
1290,798 



£43. 



2 1 $10,8012 \\ 3 [ $2,728+ ~ — _ 



p. 


EX. 


ANS. 


EX. 

4 


ANS. EX. 


ANS. 


244. 


2 


$309,5634 


$30,5598 


6 


$64,5792 


244. 


.3 


$35,1485+ 


5 


$14,0979 


- 




245. 


7 


$76,2433 


13 


$190,148 


19 1 $600,445 


245. 


8 


$194,6177 


14 


$3286,40 


20 $44,2893 


245. 


9 


$328,32 


15 


$6322,8825 


21 $167,001 


245. 


10 


$1004,6976 


16 


$7500,60 


22 


$3126,203 


245. 


11 


$1183,6935 


17 


$75,04 


23 


$9051,668 


245. 


12 


$1445,2383 


18 


$218,88 


24 


$4968,9975 


246. 


25 


$141,8136 


31 


$94,269 


37 


$217,5116 


246. 


26 


$272,80 


32 


$245,4896 


38 


$6214,14 


246. 


27 


$39,9274 


33 


$76,966 


39 


$656,690 


^-46. 


28 


$928,0686 


34 


$33,3232 


40 


$383,3808 


246. 


29 


$529,925 


35 


$28761,776 


41 


$188,0349 


246. 


30 


$31,2681 


36 


$5678,071. 


42 


$3720,465 



247. 
247. 



249. 



£15 25 
£24 185. 



.Bid. 
h.3id 



2 I $860,4194 II 3 | $167,983 + 



£26 10& Ud. 
£331 Is, 6d. 



250. 



1[^950||2|7 per a.\ 3[5y7-.||4|$225 



|5|7,33^=7y7-. 4mo. 



251. 
251, 



$19,101 
$36,50 + 



$404,0625 
$291,60 



$211,456 
$185,775 



8i$171,6075||9 $118,528||10| $315.2438|| 11 1 $15^,408 



252. 



253 
254. 
254. 
254. 
254. 
254. 
255. 
255. 
256. 
257^ 
268. 
259, 
260, 
260. 



$1750 present value. \\ 2 | $1565,402+ pres. vaL 



$3869,407+ pres. vol 
$2109,236+ " " 
$2763,694+ « " 
$4000 " " 

$6,473+ loss. 



$9677,50 -i-pres.val. 

£223 6sM, discount. 

$5620,176+ pres, vol. 

$702,485 

$1,94 difference. 



$6,3291 
$10,50 



$15240,54 
$5,8408 



$3393,504 
$29.0096 



$122,81+ 



8 I $341.7Q9+i|l| $344,66+ H 2 | $5734,32+ 



3| $695,64 II 4 j $118,8^+ || 5 | $1740,60 ||6 | $376,46- ^ 
2 \l2mo,\\i\Smo. 22^da.\\4\^7n^\\6\lZll^da.\\^4\ni^ 



|7|67yV^a. ^th day of March. 



9 
10 



60j®^V^- or Aug. 3l5i. 
6ma ^da. 



262. 



11 



J 49tV^. or 
Jan. 25th 



3 I $12,25 II 4 I $6,25 



884 



AHSWBifib. 



F. 


EX 


ANS. 


EX 


ANS. 


265. 
265. 
265. 
265. 
265. 


1 
2 
3 
4 
5 


$426,416 
£1073 185. lid. 
$1967,892+ 
£389 65. 2|a, 
$2651,733 


6 
7 


£21 55.-£25 145. 3d. £30 
\ 175. lti.+-£4] 25. 9ld.+ 
( £38 ll5. 4W.-£23 195. llW 
J $250-$250-$250^250. 
■ $516,66f$250. 



266. 
266. 


1 
2 


$3720,937 
$8668,935 


3 $6748,60 

4 $458a,94+ 


5 


$3643,87i 




267.1 


|2 


$5944,791 II 3 j $9226,061 + 


268.1 


1 2 


$1270,428 II 3 1 $2016,11 || 4 | $16975,776 



270.||1|^2812,50||2|$418,068 || 3 | $261,45+ || 4 | $1442^75 



271, 



274. 
274. 
274. 
274. 
274. 
274. 



1 I 35.||2| 84c^5. + ||3|.288+c^5. |4 I 20f cara^5. 1 6 |73^ 



1, 4, 8, 2. II 4 I lib. lib. Sib. 

3 of 16. 2 0/18. 3 o/* 23. 6 of 24 

Zgal at 105.-3 at 145.-4 at 2ls. 4 oT 245. 

4gal. at 45., 4 ^a/L at 55., 8 a^ 55. OcL, and & a/ 6*. 

14^M. W. 28bu. R.l4bu.B, 28bu. O. 

96bu. W. I2bu. R, I2bu, B. I2bu. O. 



275. 


4 


275. 


1 


275. 


1 


275. 


2 


275. 


3 



40^aZ. F. bOgai. E, 20gal. spirits. 

10 of 1st. 10 of 2d. 30 of 3d. 

36Z6. at 4td. 36 at 6d. 36 at lOd, 36 a^ I2d 

21|^ of each. 

4 eocA of the 1st. three and 30 o/* 16 caraXs fim 



276, 
276, 
276, 
276< 
276. 
276. 
276. 
276. 
276. 
276. 



1 
2 
3 
4 
5 
6 
7 
8 



1* 

¥ 

92 

123 
1263= 

163 



=1 



_1 

=81 
= 1728 

19531251 

=4096 



9 
10 
11 
12 
13 
14 
16 
16 
17 
18 



9* =6661 
166=1048576 
206=64000000 
2262=50625 
21672=4695889 
3213=33076161 
215*=2136760625 
= 610437195439776 
9«=631441 
360492=1299530401 



282. 

282. 

282. 
282. 
282. 



1.73205+ 
3.31662+ 
32.695+ 
i. 506.23+ 
'612766.22+ 



Il6lk 



616031 11.05 16 3.12249 

7 4698 12.01809 17 0.71554 

8 57.19+ 13.0321 18 0.41 408 + 

9 69.247 +ll\4l2.\Q4 1119*. 



889 



T. 


BZ. 


ANB. 


EX. 
" T 

4 


ANS. 


EX. 

"5" 

6 


▲N& 


284. 
284. 


2 

I 


26ft. 

12.649^1. 

126.49«M- 


85 
97.75wi.+ 


43.84rrf.+ 
82 partners 


286. 


7 


62 tr^e* | 8 


leOrd. II 


9 1 90/«. 1 


10 1 4.94^. 


288. 
288. 


1 73 

2 179 


3 

4 


319 
439 


5 638 

6 364 


1 . 

2 . 


54 1 
955 1 


3 2.35 

4 .909 


5 
6 


.707 
1.5C6 


289. 
289. 
289. 


1 
2 
3 


1- 


4 
5 
6 


.829+ 1 
.822+ 2 
.873+ 3 


17 
1 28-4704 
16.197//J.+ 


4 14.58/15.+ 

5 1728 

6 12/1. 


7 


6Jt. 


290. 


8 


268.0832 


9 1 2/Jf. 4i/i. 1 


10 1 2/55. 1 11 


i2y^. 


292. 


1 


$1,53 1 2 $212 II 3 1 40 II 4 1 2 II 5 1 9yr. 


293. 


1 1 4yr. II 2 | 6mi. 3 j icents. 



294.||2|78^tme5||3|34-162||4|tl,35||5|175mi.||6|5mi.l800^. 



296 
297, 
297. 
298. 

298. 
298. 
298. 
298. 



2I£2 2*. 8d. 



31 4 II 4 I 78732 || 5 | $25600 || 6 | $61,44 



6560 
254 



$978 

5l6w. 

$80,71 

5407/tr. 

$26,25 



381 
£204 15^. 



TT 

Tiyds. 
A. 

4^V 
120 men. 



I j 21^,3126 

(211,6875 
ff and i^, 
9.04 

3: 



$196,83-$295,24 
$4800.$9450 



T5 

17 
18 



fSSS? 

288 

$4717 

137 



299, 
299, 
299, 
299, 
299. 
299. 
299. 
299. 
299. 
299. 
299. 
299. 



lOriy'j planks, 
$3800 



QOyds. 

A's$2S.B*8$60. 

Cs $32. 
1\ days, 
Sttio, 

\ $986,66| worth 
26|1}. 

' j l5«.$160.2f;.$120. 
^^\ \ 3d. $140 II 28 I 50, 



29 
30 

31 

32 
33 

34 

35 
36 
37 



879000 
792 

( Imi. 6fur. 33ni 

tl5JA 
62 years 
4 

( $2454 1st. 

j$3681 2d. 

i $4294,50 3d. 
£408 saves 
23ibu. 
2400 



300. 
300. 
300. 
800. 
300. 
SOO.i 

sooM 



mZ o'clock 

39:300 men 

40'864 

As $2364 
B's $1182 
C's $788 
D's $394 



22^^^in, 
$34782,609 
,653 
45|34*37|>erc/. 
$7816,091+^ 
51 pieces 



52yr. lljwo. 
20(/a. 10) Ar 

lllyr. 
22500 brizkA 



880 



'P. EX. 



801. 
301. 
301. 
301. 
801. 
301, 
301. 
301. 
301. 



54 
55 

56 

57 

58 
59 
60 
61 



AN8. 



2250 tnen 

i $196,83 last term. 
$295,24 whole am't 
^hu. wheat, 12 rye, 
12 barley. 12 oats. 

356,25 

$8640 

$1,20 

lost 4 pence. 



65 



4 days 

240 horns 

A21-B 8l'C 42 da^M. 

-A'* =$194,804^. 

B'sz=:$l29,87^ 

C5=$97,40f^. 

2)'s=$77,92«. 

$1020,66 

$8925,544+ 



302. 
302. 
302. 
302. 
802. 
302. 

303. 
303. 



50^. 

9mi. 6fur. Sird. 9 ft, 
( daughter $780. son 
1*3120. i<^> $1560 

16ml'1292mi. 

Ayr. llnw.27da.'{' 



I 73l4y^5. 

74$423,36 

7 J ( $920,20 1st. $2760,60 
\X2d. 552 L20 3d. 

763^r. 20m. 
|77|69fwtt./'^ iV. Haven. 



40055^. yd. 
3QA. 



2 A. 3R, 15P. 
109 A. IR. 28P. 



72A 3R, 
3± 3.R. 



24P 

25P. 



304. 
304- 
304. 
304. 



oA. 

lOA. 

lA. 2R. 

6A. OR. 12P. 



8j325205^. yd. 
1145849.485. 
2|5AliJ.9.95P 
31230/;?. 6' 1" 6'^' 



176.03l255y.yrf. 
15A OR, S3.2P. 
67il. ZR. 16P. 



305. 
305. 
305. 
305. 
395. 
305. 
306. 
306. 



12.5664 

292.1688 

62.8320 

25. 

3709 

2180.41 + 



28.2744 
78.5400 
38.4846 
1.069 + 
452.3904 
153.9384 



1800.5616 

904.7808 

33.5104 

1436.7584 

113.0976cte.^. 



4550 Sq. ft, 
1440 " " 



4500. 
13824cw.m 



2llcu.ft, 
157|if- 



3500cw. ft. 



307. 
307. 
307. 



3141.6 

116.6665^./^.+ 
5654.8SSy. in. 



2120.58 
9110.64 
3392.928 



1800.561b 
29452.5 



808. 
308, 
308. 



1 


475 


4 


4030 


2 


2080 


5 


1440 


3 


1242 


6 


3G00 



6000 


3 


65.45 


4 


2290.2264 


5 



3141.6 
706.66 
706.66 



809. 
809. 



Ill 1 I 196.52 goL 



185.0688gal. 



^\yi^^(xL U5l6^r 3m, 48Jj| 
,4\\B^.^\gaXVvwc> [ 



^^ 



